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SOME COMMON' INDIAN BIRDS, 

No. 19. THK ('OMMOX IXDTAN HEE EATER {MEROPS 
(fRlKS l\ i A/N OR/Ey TA LI A]. 


BY 

T. r.AlXHHKaiE KI.ETCflKlT E.X., F.L.S., F.E.8., F.Z.S., 

/ }!) prr><\l ; 

ANJ) 

('. M. IXCIAS, M.F.J).r,. F.E.S.. F.Z,S. 

In ;ni Oil I luT ] Dij >♦* !\ N< ^ >t this sorics, wc w i ( ito of the ]^luc-tiuloT 
Ih'c cater a ID I \vo iD>\v fullii tuii ]ua anise to deal witli its coinmoiier 
(chilivc. the (hauiiDiiL Iii'lian cater. Ihisisa small slenderly- 
hiii't lilrd. of a ianalit LMvni cohear, with a rather long curved 
l>h)ck iKNik ;ind with lie- two mnhile t ail-leatliei s projecting 
lila* hristh's a i oiiple of indaD hevonl ^he other tail-feathers: tin; 
I'vc is 1-right red, tlie tiiroat green or hlne (whcvel'v it i- readily 
djstingnislied from tlu* Hluc-ta'iled Bee-eater with, its chestnut 
throat), a Mack hainl under th.e eye and a Mack collar alnne 
the i>reast. some Ma--k in the tail, and the hover surface of the 
wings hronzv-red. It is easilv recognizahlo and not likely to 
he confu.-edi with am lUher Mrd (tuind commonly in the Mains, 
'hhere are three snh-sjiecies. M^raps ornrAnfis, wh.o.se 

distrihution is idven as India, Bengal to ( eyhm : M. v)icvUiIi.< 
fhfmo)hh^, lh.> Burmese Breen Bee-eater, found in Assam and 
ihirma : and M. (fritnUtU^ luhtdsrhicus. tlie l^ind Breen Hee-eatcr. 
whieh ranges from South-East Persia to Sind and Baluchistan. 
These sulns]H‘eies vary in the amount of red-gold about the head. 

( 1 ) 1 
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this boinij wanting in tlio Sind birds and more pmnounriMl in the* 
Burmese race. 

Tiiis Bee-eater nemrs tluou^liout India aial is usiial!\' abundant 
wlien it oreurs, but it seems to iie :i lota! miirrajit mo\in^ to 
difterent localities in tlie Ind aiid cold seasc>ns. so that in some 
places it may be found only at one season and in otlnu' places, 
where it is seen all the year t'ound, it is ])r<)babh‘ that the iiidivi<lnals 
seen (with the exce]diofi of a few remainiim^ to In-taal) do not uunain 
in that place all the year. Thert^ setuus to lie a teuiilai nio\enie?it 
of the species southward about Sen tern be r and northward acaiii 
about ^[arch in every year. Idnis. this bird is foil ml in Madias 
in tlie cold weather l)Ut. with the ex<-eptMin of a tew which remain 
throughout the year, nn^st individual> niovt* north <ibout .March. 
In Calcutta the annual immigration Ui!:c< jdacc about tlu‘ >econd 
week of October and tin./ e.xodns abiiiu .March. a> >0(01 a^ the hot 
weather has set in. In Xortli Hiliai tliis Bcc-catcr appears in 
numbers about tlie beginnim: ot Ort'ibm- am] ac.nn in l-'chniar^' 
and March, tlie.'^e tem})urary acrosimm apj'aicnth imlivatiici the 
passing tlirough of a migrant Mn-aiu snnthumiiB and noal'.wsrds 
respectively. In the Ihinjab and Noi t Ihovmrc. this bird 
arrives about March and leaves auain about lUmiduM'. It >t‘eni.> 
probable tliat this migration is due iiriiuarilv to the imcc->.:Tv for 
moving awav from locabtie- in whirh the m-.a.-ar'/ lUMM-t food 1- 
becoming srairce, but voa rcallv know vai'v little about the undcrlvinLi 


causes of migration in lards. Cnnuincliain ^a'> , ' Tlanr departure 

can hardly be determined Iw dirtetic rau.oa^. a> other km. Is of 
insectivorous lards continue to lind in ainmdanee <.f m.>e, t foo<i 
all through the sununer. It is apparentiv due to their ne.Miiig 
habits, for, nescing as they do in bmrows m tlie soil <»[ tields and 


banks, in a regain liio‘ the j(avert;angetie delta, paturallv 

meet with great ditUculties in binding site, seeuiv from ivpeated 
imiiidation during the torrential fall. (,f ram tluil Irmiuently take 
place during tie summer moidhs. Ijcnee tliev move o|I to 
somewhat higher and dryer regions, and reman, ihcre mdil wi(h 
the colder and dryer days of autumn, inse(t.doo<i becomes 
inconveniently scarce, and they an/ once again driven back to 



ill 1(1 daiujxM’ places.*’ But the last seuteuce (jf this quotation 
s(*(*ins to 1)(‘ in direct eontradietiori to the iirst, nor does 
r\innin^1iaui's theory lit tin* ease of many parts of Madras, where 
the rainfall is ])rac tie-ally all dunny the North- Bast monsoon, in 
Octolier and Novemlier. T!i(‘ faet seems to be tliat this Bee-eater 
prefers a drv, sunnv eliinat(e because' such conditions are neeessarv 
tor t}i(‘ captur(‘ of its prt'c which consists almost wliollv of flving 
ins(‘cts tah(*n on the wiiiLC riiiis. it is not found in dense or (Jump 
forests and in (’eylon it only orcurs in the drier ]>arts of the low 
coimi ry. 

The t'ommon Ih'e <*atcr is a >])riyht!v little liird with a loud 
but r:(tln'r ohnisaiit note. It i- loud of resting on projecting bouglis. 
railniLis. U^leiriaph or other wires, di in any similar ]M>sition affording 
a onod view, whtMc e a -liaro |(Mik-<)Ui is kept for any insect si/en 
imivine on the wing. \v he!en]‘on the bird ])roiect> itself intc* tht* 
ail with a few (|\ii( >tiitki‘s of the wings, then glides onwards with 
widelv >])read wine> aid tail to secure its ](rey. and then usually 
returns to its pereli to devour it. I'he snap of the beak witli which 
lh(‘ j>re\' IS eaught olO'n audible !rt)m a dl.^tain e o} several yards. 
1} the pres' i- small it in iv l>e swallowed at om-e. witli a quick 
upwaol jcih of tlie biaik. Init it large oi a stinging insect it is generally 
orokcii up a giM'd deal b\' st liking the loWiM’ iiiandible against tlie 
biid'.N pereh : tha'^e biid> arc u-iially vc-rv tame, it i> often 

!M>‘i.--ible to watch tills proi'c^s at qnit<' eloM* cpiarteis. 

The fond is ( omoosed i^xcluMVclv of inserts, in tia^ broad sense 
of the Word, and the largest puna itlon i>t it eom]>os('d o{ living 
inserts taken on the wing. tM lliese. bees and otIum' Ky luemqnera 
toMii tile \a>t majority and this Iha'-cat^u' i> a very serious pest 
in nawt hualities in tin* IMains where apiculture is practi>cd. Our 
apieultural experiments at Pnsa iiavc hoon largely iuxnight to a 
standstill, almost wholly (Ui account of tlie activities oi those 
Ih'e-e.itei s, practically all the newly -raised queen bees being suapjied 
up bv tluMu whilst (ui their marnage-tlight . Dewar, in iiis Ihrds 
n/ fh( PhlUiSy says. “ 1 doiibt w'liether the httle Mc)'op,s I'indis 
la('kles IU1 insc'ct so large as a bee. Our rccoinls .sliow most emjdiati- 
cally that tliis jiee-eaU'r not cml\ taeklos hees but is a perfect pest 
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of the apuirv, de-'^t roving very large ]iuml)ers of l)oiiey-lMM‘s ol all 
sorts. AVe liave found at Ihisa tliat it eats ^litrcfi (tlu‘ small 

honev-b('e). .ly)es uidivd (tlie Indian homo’-hee) and }Hr{liJ<f‘fi 
(the Kuropean !ionov-bee). whilst Air. 1) Aluen found at Nagjmr 
that this bird liad even eateii Apis darsiff.f (the larg^^ roek hoiu^v- 
beeb Out of forty-three birds' st(.>inarhs iwa mined at Ihisa bv 
the late 0. W- Alason, of 37t) insects tak'en im h'ss than litMi (mo>tlv 
bees) were idassed as benetiriah as injurious (mo>tly wetn ils and 
none of tliein real pests), and '2'^ as neutral. Some biriN examined 
at Xagpur hv Afr. D'Abieu eontaimMl hont'\'di(M‘s. d raison Hies, blue- 
bottles. coprid beetles and oiu' LOas^lioppei-. All'. I ngb*- w.iti htal .i 
bird at elc^se range for twelve minute^ during wjjirh it madtMwelvr 
Sidlies after ii^seets and it a])]H';ii'ed lo him ih:it nine out oj the 
twelve inseets taken were bees, l>e>ide'«; Itee'-. diauneilhes ;ire laken 
verv larsfeh' *. the sjieeies is not nuen as a iiiie but at Ihisa I ha\e 
seen this bird eateli and eat Pola ome-o'fU So |,jr .mit- 

feeding-habits uo, theodoo*. thi> bud t]<te^ mU ^eeiu to ile-rr\e the 

protection throughrait tla* whole \'ear whieh V enpae- at present 
under the \\ ild AnamaN IhoteMion Art m Ij<>mlai\', l’>eii_:i! A''''.in 
and Burma. 

The Comiinm F>ee-eater bi'ee(]s fidm the middle n\ Alareh in 
the l)eginning of June, excav.iting ii long L^.dleiv. iienemllv fniii 
or five feet long, in a dry samly bmik. At reshawai I h.ive fmiml 
it nesting in Alay in Imles dug in sandv soil near tlie trip nf a rivtu 
l>ank. As a rule, this bir<l does not seem h. breed mm !! .-outh 
of the Punjab but a lew indixidnals rciiiaiii in most lorabtie-. 
even as far s(nith as Aladras, and breed theou J’la* (u\ra\<ition o} 
the gallery foj’ the ne.st is done, in alternative >lioit spells, bv bntii 
tlie parent l)inls, and wlnm tlie uallery, whieh is about two im lies 
in diameter, has h»een carried far enongl; witldn tho I'ank, its eml 
is widened out into a rounded cliainber about twice the diamctm- 
of tlie gallery and in this cliandaT, without anv further attempt 
at a ne.st, the eggs are laid to the mi.rnber of three to live, iisuallv 
three or four, occasionally more. Air. Inglis has taken up to seven 
eggs and has also found a single young bird in a nest. 'The 
egg IS a spherical oval, white and glossy, about 11) nun. iw 17 mtm 
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A is sliowii ill uur IHate, wliich a good idea of tlds 

bird. 

Blanloi'd lilvestla* b)lb>\vin}j N'cMiafidar niujies of llie ComniOli 
I*(i(rin;in iind Kanuif in Hindi, lit m, spall in Ikngali, 
ybd/a///. I ((hi !h«ilifi if; Maliiatti. ('Ititnfa pa^ssmlt in Telugu. 
Kallaloif kuotr, in Taiiiil. in Ariulaun and llnti-j)(iHin4(j 

in !binn*'>t' : ifUt. <is lir irinaiks -asaa'a! of tla^se tenns are applied 
indis<'L'iininat**ly lo (dlinr >p(Mi(>s of iieoaaiters also. 



HUGH CHARLES SAMPSON, C.lJv, B.Sc, 


AN ArrKECiATlON. 

Thk retireuKMit of Mr. II. C. ^^amjxsoii, (M.K., In-jn the Iiuliati 
Agricultural Service is a very bii: loss to the Madras A^n’ic\ilt\iral 
Department which lie has sc* ably directed .^ince the death of Mr. 
Stuart in August 1921. 

Mr. Sampson was born on 2nd Ma\, 1S7S, his father beinu a 
Public M’urks Dejiartment I nder Sei-retai}' to ( Jovi*riimont in 
India, and l)egan his agrieultural ( araer m Sdutli Africa. Hr t anu' 
to India 111 1905 as Arrieultural Kv]'rrt to ti;c ^ ourl ol M:iid>. 
and joined the Madras Agrirultuial i^rparnurnt 111 April l 9 o, a- 
a Deputv Director m charge oi l!’e Tamil .ual ^\cst < na>t d'^tnct> 
and the arricultinal -nitions at P.ilii!', Ivalj-ati, ;oid 1 aliftar.imi'a. 

The<e wco^ early diiy- in the hi-turv of thr .h'partmrnt wln'c 
its oldect was not onlv t(» intiodinr Ijcttri- srrd but better na thc-d- 
of cultivaticaL Tlie siicces> >.iiieji Iia> b'-m tnet uilb alonu t}i;- 
liiiC is due ill ]:o small mea^iiie to Mi. Sampxm s clTnit-, Whili 
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results. At Koilpati he ii]>t it iitcd expci imei>t> and d‘'mon^ti'.itiM|.> 
dealing with unproved iiietliods nl cuiti\a’ iun <9 idtoa,. Dnil- 
woie iiiaale and (oo]i(*,-> used to tlu* W(uking of thiuu were bitaiulit 
from Bellaia and 200 arms were sipwti a,- ,1 demonst ration. The 
re.sulting crops ^vere more vigorous and withstoiM) the dronglit min h 
better than when the seed was broade isted, while the cultivaliofi 
expenses were less. The improvc-d swstein rapidlv gained favniir 
with tlie ryots and is now well established. An aerount i»f tliis 
work was publislied in the ^UAgrieulfural -lomnal of India” in I'Aos. 

( 0 ) 
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No mein) AM' of tin* Si' i' vice lius liad wider experience tlian 
Mr. Sampsnn, 1{(‘ Wiu^ at dilTcient times in eliarge of the TV, V. VI, 
VIT, and ^ III Circles. <M)verl[tg a wide area of tlie Presidency, 
manv flilTcrcnt types nf nops and agricidturid practices. He 
arted as Prira ij^al «>f tlic .\‘ii l< u]tural College. Coimbatore, from 
April t(‘ November in ltn:i and as Dire‘:tor twice. During this 
varied caieer Ins nana' wa^^ as^oi iated witli most of tlie activities 
of ilie department and In- was directly responsible for many new 
ventures. 

Hr was <)< cu])ied \nv nemy year> vdth c(Mtou improvement, 
and as soon a- he toek e!i arec <d a d.i^tiiet a distinct change for 
tlie bidter appea!eil in it - < otimi cioji. Ills Work witli Tinneveilv 
and “ CujiipaiiN ' e{)tto!i> well known. ;'ud Ins name will abvays 
lie a--«Mi;ited vill; the iiM ! oduct i« >n aiid -plead of ('anibodia eotton. 
Wn*'!! lu’ wa.- tr«Ui>fer}cd P- t oinibatiM * lie o]H.’ned a iarm fv>r the 
-pccnd s! nd\' of tke kit tci ci no ai lO Anaiicdai. and. lie was res]H.)nsible 
tnr t!ie c-tabii-hmei!t ..t ;i ku a! cotton iiiaikct with buying -tandards 
at d’irup]nir, 11 c Inal iUu<‘h ‘o' 'k. with the int lodiictiori and 
rhlooeiucnt oi the iN :M Act in the ( oinii'atore Di-tiict to protect 
t'ambod'a cotton liian the iaN.^LW- ot tic boll and stein wecNils. 

lle w.n- ic-]ionMl'lc na a'' tnLMni/''d campaign iiw tl-e tli-tribip 
in 'll ot a special III mil !'c !iii\i 111 c I'l t i'.c ! aiijoie dclt'i, I his mixture 
\va> haM‘d on the icMilm o! t! -■ -a! opA,.y of this ivad. and it had 
I i-on tiled I'lit and Icaind a. -inci'- on oik‘ 'd the taiins. It was 
distribiitcd to I'Nei' ooo palix idn.d- in i>oo villavc'^ under agicement 
that It WSIS to he a[iplied nude: <hmaMinentad nidnuMcin and tha' 
tl.c department wa- to I... alhesed to harvest and record the yields 

obtained, and niclcMooh t^ PU’dia-e sulVuieiit oi the 

manure lor in adc- the tolhoMna veai il he wa^ sattsinal with the 
re.-nits. 

In P)U Cd he was phu ed on -pedal duty to make a survey 
ut the cattle of tile Piesidencv. a most iiuportan.t piece oi work 
wliicli he carried out xulh chai adei t^t ie t 'aau ough.ttess. Out of 
tins has arisen the appointment o! a Civc-sPuk hx]Hul and a 
sene., of cattle breeding proieds for the betterment of the stoek 
in general and the milk su]>ply in partteulai. 
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The iiitroJuctiou ami populari/.in<^ i)t iisli nuumre the 

ryots was largely due to Mr. Saiuj>soids atlnrts, and li(‘ did nuK’h 
to extend tlic system of greeioiuaiuiring which has nuw Immmi 
adopted over verv large areas and is one ol the chief items of the 
department's deinonstratiim pro])aganda. AIwaAs jeahnis of the 
interests of the farmer he took an activt‘ j>art ifi tin* attempt which 
was made hv Madras to persuade the (lovernment ol India to 
introduce legislation to stop or control the drain on ties indigenous 
manures from the countix' i>v the ex])v>rt of hones, tish, and oil-cakes. 

His last hig paeco of work w<is heLum when he resinned to the 
M est (. oast in 191 S. He then took uj) the 'itudv ot ro{ omits and 
estahlislied three farms fv»r their ciiltixation on im])rnva.| lines. 
(In these farms improved methods of planting and cultivation have 
been demonstrated and tlie henetit> of manuiing >ho\\n. With 
the aid of the (lovernment Agricultural Chemist he umieitonk an 
exluiustive study of the chemical composition of the plant and 
the distribution of the plant toods in it at all >Tagc> i.f it> dcvclujo 
meiit. He also made a detailed stud\ eg tin* I'oci dc\ »dupiuent 
and the method of tlowerlng and lcitili/<il ion. The manufacture 
of from the jui( e wa^ taken up ami imiuoveiuents rapid! v 

introdui;ed. I'lils exhaustive .'^tudy li.is I'evealed scVi*ral ([uitc ucw 
points, and Mr. Jsamp>nn i< shortl\^ puldishiue a book on tin* >iihjo< i 
which will he of the greatest value to all I’ocouut ‘nower>. 

in 1920 he made a tour in (iocliin China and ( ainl>'>d.ia, on 
deputation tor the Covernment, to studv tin* (orouut and cotton 
cultivation in those countries. On his wa\’ imek he xi.'itcd tlie 
hederated Malay States and ( ‘e}iou. in his usual \vav he managed 
to see a great deal in a very short time, and he publi^in-d an 
excellent account of liis trip in the " Mailras \'car-Hook, * I9*2o. 

Always interc'^ted in rural cflucatinu lie was, in l91S,a mciulici 
of a committee appointed to discuss tliis suhject with the Kdm atioi. 
Department. 1 he result lias heeu the starting, as an experiment, 
of two agricultural middle scliools. and one of the last things In* 
did before his retirement was to ojm'h mn* of thc>n at Taliparamba. 

Mr. Sampson }u*ted as T)in‘(*tor (d .\gri< ulture in l‘ll2 and 
again from September 1921 till August !922, the dati* ol his rrim- 
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mcnt. As Direi tor liis t usk was ky tio means a light one. He 
assumed tiie nnns dI oil ice uinler iliiticult cireui list a rices, following 
tlie sudden death of Mr. Stuart, l)ut lie was tlie right man in the 
ngiit ])lace. lie already liad the couiidencc' and affection of his 
colleagues and hi> long and varied experience mialiled him to very 
va])idlv gt‘t tlai de])artiuent workiiig smoothly again and with the 
utmost etUci<‘ncy. 

Hugh Sampstui oossoses a large numher of friends, both 
inside and t>ntsnle the ALoii ultural l)e])a]-tment, and many members 
of tliat de]);irtment, inaii lMii’n])ran and Indian, liave reasons to 
be grateful t<t him bu' help end advice, and tliey will watcli his 
caroei m Africa, fm la* has ictiiincd to jus hist love, witli jealous 
eves, well knowing tliat he will mkui set his mark on the cotton 
uuju’ovcment in tluU cniinii v. ( h a retiring disposition Sampson 
nevei' put liini-elf fmwaid or claimed I'rtalir flue to another, in 
fact .'>f‘lih'iu clalnuMl < icdii due to ihnu^ell. It with the greatest 
Ijhamure, therefore, that lii< inin\' iiicufU >aw him decorated with 
tln> ( .I.lv in IHdl. \\\> >c\ 'om'c tmin tln‘ fiejiaitment will be 
great Iv felt, not f>nl\' in M.niia-. but also at Ihisa, where Ids tall 
lean figun* will 1 m‘ nii--f‘d Horn the Ihuivd ift Agriculture inectiniis 
as well as hi*^ >ardoitic hniiui'ni' ,oal one ainl fUily .'^ong. Tliat the 
Madras AuMcultut.il I )cp,ii t lU'Ut’ i..i\c lo>t iii him tvne of the most 
ca]cabh* fflliccis tln'V have c\ci l:a<l undf'ubted. In the Admiiiis* 
tratioii KcpfU'l Iff the dcyMitmcn* toi HUS lu it wa^^ said of him, 
” Mr. Samp^ffii's Work staiaU m das-- by it-elf botli from its 
tf'chnif al c\< (’llcuf f' am; ju.n ta al value ; there can be few people 
win) li.ivc (‘ver h‘ft iinba wla' ' an -,iv tln'v hav<‘ ])Ut so nuudi money 
into the (ountiv as Mr. Sain]f*'"U iias. .V well-earned tribute 
whicli aiiv man may be proud lU. |U, Ih .\.l 
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It would I'C a c-umiiuaiplac^: to say tlia* the fartor iloiniuatin^ 
tl)o agriculture of tlie I iTued l’ro\ iui i's t!;c nionsiHin : t!.o jir'>po>i- 
tio!i is self -evideut . A\ hciu l-owm iu . an atteiuot o. ma le to inea.‘'Ur»‘ 
that doininatice the |Ji'olileiu is ro ea>\' oiu*. Still more dithrult 
is it to dcscrihe tliat lueasii le ol dominaiu iri non - 1 cohiiu e 1 lauguaue. 
1 shall make no sin h attempt: ratluM- will I explain that teelniieai 
language hy a Immely illustiatiom 

H T thi'ow a hall it can le said that the liardiu' 1 thiaav the 
Cireater tla* distance tlo' hall will on. 1 hme is hne a ditert ndatinii 
I'Ctween the strength I exert and th<‘ distam e iht‘ hall tiavrU aiid the 
fact is (expressed hy what tmiut'd the i m ivlat imi n .(‘Hinent , <1 , 

Wiiich is here = - i. il. however. 1 tionw witli the saiiD* ■-t'l’iiuth 
hut me <l hall of (liflerimt Weigdit laiel; tnina a< i- no a.s extreme^ arr 
not iiH’luded- tli(‘ (listuin (‘ ( ae h hall tijivoN will hearadirei t ri hitioii 
to its weight hut tlie lightest hall will go fnitheM and tl.“ laavi.'M 
iiall the lea'^t distance. Here distance is diivoilv .mivl ited with 
hiel: of weight and inver^elv witl, actual wwght. This !ae: i> again 
expressed hy th(M;un;elatioi! ecetlieient hut with a < hangi* of <ion ;,,mI 
the equation hectjiuesr- -K H again 1 throw a icdl against 
another man, turn hir tunn thedistamv hi> hall travels is dependent 
only on the strengtli he exerts and no i (Til ion (exists lM‘tw.«en thi‘ 
strengtli 1 exert eacJi tinu* and th(‘ distanet* his hall travels. Again 
this fact is expressible hy the correlation coetlici(‘nt and is givmi hv 
the expression r^O. Lastly, il I throw a hull against a gusty wind 

( 10 ) 
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the distance travelled will depend not only on the stren^h used but 
on the strength of tlie wind. Tlie correlation coefficient between the 
strength 1 exert and t lie distance travellerl in tliis case will be between 
0 and -f- 1 and the inagtntnih^ of r is an ex]>ressiou of the rehitive 
in II lienee of tin* strengtlj i exert and tlie wij]d. If tlie wind be light 
and fairly steady the vaiiie of r will lx* large and nearly 1, if it 
be strong and very gusty r will lie si i mil. approaching 0. It is not 
here necessary to enter into tlie technical nietliod of calcidating 
the value r in any particular case ; my object is merely to 
indi‘-ate the meaning of. and the imiiortance to be attached to, such 
a figure. 

In the course of an invrstigatioii I have recently undertakein 
details of whirh I Imju' to puhli>]i slautlv. ] have liad rea^rm to 
attrm]>t thi‘ measure ol the rMi’ni o{ tlie d»‘]>eiidence u{ tlie agricul- 
ture of the province uu the mmisinu' ae<l 1 liave used tlie correlation 
cuellii iunt. as just drsrrihrd. as an nidirat.'cui of that measure. 
An in^taia c ni Xwn will >uire r to nialo- the ])oint I desire to bring 
out clear, lo-r the relation i.rtv, ran iniirrigated wlieat area and 
the ]irevious inoino<in r ha^ bran l^mnd to have a value id over 
; icS. whih‘ fo! the la'latinn I tUeauii the iinirrigated rotton area 
and the oa.rlv rainfall / lia> biM/ii ‘nivial to have as high a value as 
tcS7, ThuM- iigiMvs fv.i ■ art- liigh aial. iiiasmuiU as tliey 
give a dulinitr inraMIlr of the iv];i!!mii b^'twean the lllojisoun 
vaintall and thr artm ot the>c twa- riojis. tliov indicate a verv 
cloM’ de[ienilrnoa of tha uiiiitigatrd rrojiped area on tlie monsoon 
rainfall. 

d'hc nso of tlic ciiro’lation ( crthru-nt may be em|ik'yed to cai ly 
the aiguiueiit a tuither stage. !n a I'aitirular instaiu e t!;e ivlation 
hetwet'ii the luousoon fainlall and 'hv umriigated wheat area is 
given l>y a value 

r ^ i trslia 

For the same area the ndatuei between the monsoon rainfall 
am I the total area is given l*y 
r r:: j O' toVo 

While lor the irrigated wheat the relation is given i»y 
t G-2110 


r - 
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a figure wliich u further caleulatioii of error, into wliicli it is not 
possible to enter liere. shows to !)o neo'li^i[>lo. 

Tlie interpretation of these ligures is eh^ar : the iutrodiu tioii of 
irrigation removes the area of irrii^ateil wheat from tlie s])here of 
depeiulenee on the monsoon rainfall. 

It is only iieeessary tn ipaUe one fiiitlier set nf tinures to estab- 
lish the point I wish to emphasize aiai to the e<ta}>li<hment of whi< h 
the entire previous remaiks laive Iwen direrted. nanvdv, that the 
controlling factor in the agiifailtural dto'elupment of l!ie countrv 
is the supply of water for irrigation. Diiiimj the last lo vear< the 
average total area irrigated from all sources has heeri loS lakhs of 
acres out of an average total cd 347 laklis nf a(’res of cultivated 
land— a percentage f.f 31 only and a ptnventaLiV wlii.-h the 
introduetio]] of the Saida Canal will ^nlv rais<* to :M. \,n- is 
this a true measiiiv ot aiea uiiirrinar^-d foia in \ ears nf di-miulit, 
it is tlie imirrieated area that i- ivdin-d ;oid the aiva n\ hmd 
uncultivated from tliis t ause in vin h \a riiliit iini^ appita iablv 

to swell the norma! tot d cnltivalr.] area. I’he krv t<> the pta.blem 
of agrieiiltiiral develn}M)n>Mt tLu> 1 m b,. loioid in tla* wat»>r 
supply. 

I Inut* tlnoiiglioiit the abnVe arnuinent iiimled in\- illu't i at ion 
to exam]jles involving area ba the that t!i'‘ stat i>tir> bu‘ areas 

of the engK of th«‘ innvinrr ,,m. wa v . niatr. V„hd. hnwevm-. is, 
to the j.oMer ot a dcinOM amount n} h,nd m anv ratr, an evmi 


more important mattar. lhamiral . nnMd.aaUMi, tl-r drtrr- 

mniation rd‘ tl.r nhation brtwr.ai lamfal! an.] vi.i] a matt. a <•[ .ome 
dlthculty, lor no aeMm,,r.‘ MatiMn- oi vi-hl .a** available The 
wliole question is now un.ha' inwaa iaatm.',. It would >Mom piobalTg 
however, that the eonehiMons aaaiv.^d at in tin' ra-.- ..f area wotdd 
hold with even greater fmve m the rao* of yjald. Tho aiva movm 
to a particular mop is determined not onlv bv th.* avaihd-le land in a 
condition to be sown to tliat crop but bv the total r>f the individual 
opinions of the different eultivatnm a. to what mop will pav them 
best. Oime the ( rop is sown ami ;na vj^t ing a >tandard I'lonnal 
eulUvation, the yield w<m!d appi-ar to bi^ determined aimo>t entirelv 
} c imate. In tlie ca.se of rains mops the climatic factor is chnirlv 
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till' monsoon l)iit in tin* oi tlia nibi this is iKjt so ohvionslv so. 

\vlntt‘i‘ laiiita!]' will !)«■ a pdtmitial and aliiK'st I'ortainlv 
tho most iin[)<n1ant iat tnrlint tln'axtant nl tin* ^h^ptnahna-e has still 
to lio woikrd out. 

Sniliciont lia'i haim s:ni] lo ^}ln^v tho \'ital ijn]‘oi taina* of tlie 
rainfall on tha ai^rii nil ura ut tla- proviia a. :in iniluanaa whiali is not 
rontrollahla lo' man. Tin> lar’i iia- onlv juia jnaatiral intai]>ratation. 
naiuah', that if .iL'ntailtu'a to kr iinalaiail l(‘^s piiM-avinus and 
onnsav|llatitlv to luM'onn' t!'a‘ a — lllo^l |)la *|)o>lt Ion u'ili atti'aat 

tha capital so nvuautU' laMpni'od. tlia pniiio noi*;.! tor a oontvollabla 
watar ^nppl^^ Th'- po--i 1 of .it-N'clopini: -in h <i '^np]>lv ara. 

therefore. \V‘>r!h\' of i jo-.’ « - ai-!i]er.o ion. 

The approxim.ite li'jmvv ,,| -li, irrigate 1 aie haie eivan - 

CtmU tOu.. i:, :.l I’riVil-. .. 12 '> I I'i'' 

ti(.->cr\ -ii r .. .. . e I, 

WOU .. .. Si:'' 

and We nia\' Inietly e<t!'-;’hn tie--' m tain, 

'File ranai'^ ale jiiainls' ''appla -i iioiu the nve:. aii^inr: in the 
liills. t )t tlie-'O tile .Iniii!,.! i la 1 tiaC'ae'- eaniab ah'eaily n>.a the Total 
snp]hv ot the'^e rt\«n> 'vhile ti-" '' O'S: t an,.jl i,> now utiilei eo!tstrnc' 
tion. In the MMitli the ^treaiie aouca Mi t entml lialia irrigate an 
area of ahout 1 'To iakii> < *1 ;o 

'Fhe pereninai n\ei- ha\e tla;- l<rn. or nil! >la'rtlv ha. ]mt to 
their fnUe>l n>e and a{i\’ lu te exo’C.vain m t li-' tineituen cannot ]»e 
lookis] for, A iuilher UMinte n'l I'e older eanais icvpiires t<» he 
noticed, it i' that tlie^e are vtiH mii i.i\ a pro'ntiva ha-is. IW tins 
IS meant that the av.nlahle waU ’' a >\.]']Te',l to the eommandad 
area witli the important ie>i)!t that, owinu to ttu- ]>reM'n]‘t tva rtuhts 
estaltlished tiuMvhv, in Hme,» o| >iioM >^t]^p!v n-niclton occurs in the 
direction of fewer rnnmr.e> thionnhout the ciauiuandcd a.raa and not 
in tile vlireetioti of a radinlion ot the area to wliich a lull snp]>ly is 
<^iven. Ncces.sirv thoimh thc' piTev i>. it lias it^ disadvatitages for. 
tlion^li it luav mean the largest henaltt to lire community as a whole, 
it also means reihiced viehl t*) the inhiviiinal who, therefore, suilers 
nniKu' a sensi‘ of e) tevaman Fhe nnpv'vtaut point that I desire to 



14 


AGRICULTURAL JOURNAL OF INDIA [XVII [, I. 


einphasizo lunv. however, is that, eve?i in the eaual tniets, tliere is 
ample seope for an additional supply. 

Keservoirs are of little iiuportanee except in tin* tracts 
south of the Jumna. They are rmdiiied to the southern districts 
wliere tlie undulatini^ countrv makes the construction t)f hu milts 
(embankments) a practical ])roposition. They may be provided 
with an outlet and iia'i^ate land lower down tlie valley or the 
water mav be let away a!\d tlie bed ploughed and sown. 

Wells are and will, even after the construction of the Sarda 
Canal, remain tlie majm- source of a controlled water supply throu;;h' 
out the (laneetic alluvium and the Doab. South of the Jumna the 
mound water su}>i[)ly is ])recarious. 

Otlier .sourc(‘s of supply include j//rc/x (natural lakes or swamps) 
and tanks. These are chiellv usimI in the east of the oroviiice in 
which some 14*7 bddis (,i| tlie laldis oi acn^s :>o irrigated o»‘cur. 
'riiis is not an expamliny suj)ply ; lutlier is it a diminishim; tunu 
Pressure of pojiulation is ic.nlint: to tlic itM-lamation, bv means of 
drainage .s(‘]iemes. (»f th<‘ jlirel^ for cnlti\atioii a develn])ment 
which IS likeh to be further stimulated b\' tin* progress! v<* 
importance attained to ^[uestions of health. 

The point that stands (uit as tlie result (d thi- brief si.rvtw is 
tliat there is relativclv bttlc mi. re de\e|opim‘nt prtssiblc in the 
direction of irrigation from the sup,^ili(yil w.itcr sup|>iv of tin* 
province. Tluu'e rejiifuns only the subteiiaiiean su])ph' from which 
further supplies can be drawn. Tins, fortunatelv for (In' prosiiu'c, 
is unlimited throughout the major portion of the alluvial aiea Iving 
betw'een the Hills and Oie .lumna-Cangcs line and the question of 
agricultural dcvehijiinent, being as it ism the lirst insta?ici*a ipiestion 
of an assured water .supply, is, therefore, priiuaiilx' one oi tlu' 
deveh>pnient of w'ells. 

lo e.xplain niy next point 1 will turn ftauii tln^ prtjvim’c as a 
whole to tracts without irrigation by any ( anal and in wliieh. tluu<‘ 
fore, all irrigation is from wells or other sources, the essential leature 
of wliich is tliat tlie water has to he lilted. Tlie following iigures 
are for the year 1921-22 a year of good rainlail in which jhfils and 
tanks were full and the water level relatively liigh, a year therefore 
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in which tiu* lalxniv of iiriLLition was ut n minimum. Thev iHus- 
the ]Kmit. 
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inhnein t' at work wlnt li limits the anm uriizate'i l>v siuli means, and 
it is elearlv essential that this intluenif shniihl I'e identitied if tiie 
]U‘ohlein nf development is to he solved. 

1 tl)inl< it ina\‘ he aeeejUed as umjuestionahh' tliat the euitivator 
Will irrigate to make u]> a <h>|ieieiu‘V of water if lie ran ]i<^ssild\ do so. 
Ae<‘eid in^ also the (net, whirh tl)*' i elation that I liave shown ti^hold 
i>e>AV('en tlie ero]! and the rain must indieate, that water is tlie 
eontroiliug intluenee in agrieuliurt', it follows that the pereoutage of 
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inkated land to unirrigated is a roiigli indi(‘atioii of tlu* dilliL-ulty 
expcrieiued in raising water. 'Tims the <lilTt‘renee between Mirzapnr 
with 7‘8 per rent, indy of its t iiltivated area irrigated hy wells and 
“other sonrees and He!n>re< witli oT'a ])er rent, so irrigated is 
elearlv due to the ditlii ulty of well ronstnirtion in tin' two districts. 
This wilt eertainlv hold for neighlnairing tvarts tliougli the decrease 
in percentage irrigated area which accompanies the gradual passage 
to submontane coinlitions piobably means a less ih'pendem-e. tui 
water artitieiallv su])olied. Thi^ fact, in conjninuion with the fact 
tliat, even in the traet< most favourable for in i\,citioii. a lavue aiea 
is not irriijated, hasiudv one iiiOoiprctat ion th** cnhiyatoi ha> not 
the ca]>acitv to lilt niore w<iter than he does, !‘rom wells, whicli 
su])idv more than Imlt the iinee.ted caea, fiom othci .s-airces wliich 
supply nearlv another- ouarter and loan canaU loo to a cmlam 
extent, water ean oiilv be ol taiued by lilt that i< by labnur or 
work. 1 know of no iieures t'> >!iou' Hic latio between water liftiul 
1)V hand mid bv Vuillock ])‘'W(a' but iiniloubtedlN- this ( ombined 
power is limited and in'^uilicieiit . ,\uin ultuia] de\c!npment, m 
the Jumna Gangetic alluvium at anv iat»‘. works back, tlnueforc, 
primarilv to a question ot the piovision ot power to lilt watei : the 
water is there but the power to make it cilective not. 

The three tvprs of ])ower aie !:aiid, bulb-ck' and luechaMii ul. 
The facts given spcaik for them-ob.t'^, hand .Oi'l bullock ]M»wcr are 
not suthcienl or there would laa.v !■(* little boiil left umriigated. 
Tlie question at once aiises whether it is not ])o>Nib!e to im rea.-c 
these sources of powi'i. I tliinit both forms of power can be ilealt 
with in one for they. have this m eommoi. that tln*y botli arise from 
live beings whieh require* the use of tin* produce ot the land for 
their sustenance. At tlie pre^'nt time a lomU’ion of stabilily 
is reached wliicli any variation ari.dng ther»'froin .-hows to lie a 
vicious circle it is impo-silile tu de\eiop larger f<iod supplii's 
without more power and nmre power caimot be de\(*lojM-<l without 
larger food supplies. It is jMts-ibh* tb at tlie fact that then* is an 
exportable sur])lns and that other than food, and fodder, cropn 
are grown may be considered ‘to refuti* this argument but I tliink 
not. Man does not live liy bread alone and his other needs can 
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<>!)ly 1 h* jii'ovuh'fl [>v exchange for wealth jji'oduced over and above 
that- wliieh will directly satisfy his own essentia! needs, f, at 
any nito, fe(*l mvself c<)ni])elled to th^' eoiK lu^iion tliat we nuist 
turn to the third sounr of ])r>wer if we ar- to i>r^‘ak tlie circle, but 
it is a coiieiu<ion \v]ii<']i carries with it (wrtain iiuivitable corollaries 
wliicli we must now eonsider. 

Dina'tl} \\v pass to mechanical janvcr tlie wliole econoiiU’ of 
the afTected aiea is (hanged and tlie clilef feature of the change 
is a ])assag(‘ to a strictly c.idt !>asis. Man power is to a small 
extetit, only wlien the hibum is IutimI, on a cash basis. For bullock 
j)ower a rapitai j^rovision in cad; but the niniiing 

cliarges/’ if [ may so term tliem. ar(‘ siot in ]ira<’tice a cash charge 
unless th(* bullocks are enijiloyiM] on hire. In the case of mechanical 
power both capital and rniininLr clnuafcs ari‘ strictlv interpreted in 
cash. <':ipi^\l. therefore, is essential ii meclianical power is to be 
em]iloyed. 

Another, and, 1 think, eipially dehniTt*. feature of mechanical 
power is that it is nnu'e exj)en^i^a , Tiiis. 1 atn inclined to think, 
would hold good even against the < ash e.]ui valent the personal 
S(*rvjci' of man ami bullock, wi're h an equivalent practically 
obtainable, which it not. ‘ ert;Mtd'’ it i.- ntois* expensive wheti 
<ash i> weigla‘d agaii^st person. j1 .service, bor mcclianieal po\N or to 
1.(‘ ti\-c, tlicrofonn two con»btii‘n> are essential : the w'ater so 

rais^'d mnst mU l^e wasted niheh, ]iraciic;ilK' iiiteq^reted. means the 
provision id inpuTvious distrilnition channels, and it mnst be used 
to the fullest advatitage. tin* nractual interpretation of whitdi is 
that the tnost \’:duable crops must be grown, A corollary of the 
former, tin' necessitv for pukh) channels, seems to indiiarte the 
desirability of reducing wittiin limits the ‘^i/e of tlie plant and of 
imTeasing the niimbiM'. 

\Xv liavtn t]n'r(‘f(Ui'. tlina' conditions wlii<'!] seem tiMuc essential 
if }mmplng b\’ miMd<;n\ic.\l power is to develop : the provision of 
ea|iitab the (Establishment of small units ;nMl the growtli of valuable 
'tops: and tlm develo]uuent of agri(‘Uiture will de]>end on the 
^^idisfartioM of these three, of wliK'l. the first is fundamental : it may 
not be posailile to develop power pumping as a successful financial 
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venture without the last two but it will be impossible to develop it at 
all without tlie first. 

The development of a eoininercial transaetion. as must be any 
developmeiit on a strictly casli basis, whirli 1 have shown this to bo, 
is dependent on the probable interest to be derived from the invested 
capital. What then are the sources of such ca]>ital ; and whence 
can capital be attracted ? ! can conceive of the following. 

Government. But clearly Government cannot intervene here: 
the overhead charges for an inspecting staff of such wi<loly scattered 
installations places tins out of the question although Government 
have the great advantage of an organization by whicli charges could 
be realized, 

Primte commercial agency. Still less is tliis ])ossibh‘. Not oniv 
are the overhead charges for inspection and maintenance the s^ime 
as for Government but the only method open for reali/.ir^i: overdue 
payments is through the <'ourts. 

The cuitinitor himself. Here tiu* individual cultivator lia'^ 
neither the initiative to use nor the capital to invest, usuallv also he 
has no sufficient area at his command. It is true that caiiital migld 
be available on a co-operative basis but a })UTnpini' plant is localized 
and co-operation between those owning a conq)act area wtaihi i»e 
required. Co-operation has not yet taken root to this ext*‘nt. It is 
doubtful if co-operation would etfect this even in a coin^^rv wliere 
co-operative development has ixTii cfuisiderable and where the 
condition of land tenure- 1 refer to small and <livided lioldings is 
similar to that of tins country, as is tlu^ case in Ihdgiuin. 'I'he 
furtlier essential, the growth of valuable cro}) 9 , ap])ears to me to rule 
out this possibility. Co-operation must in that cas(‘ extend mat only 
to the erection of the plant and the distribution of the water but to 
the handling of the crop. I am afraid we niust seek the initiative 
elsewhere. 

The zemMar. Here, if anywhere, is to be found the urgency 
by, and through, wffiioh the development can take place. I have 
been unable to trace any figures showing what percentage of the 
land is held as zemindari in sufficiently large Ijlocks but it is un- 
doubtedly large. The zemindar has the ca])ital, or the security 
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uef'essary to I’aise it. lie has also sufficient area. He can, and 
lie ^vill, effect the devtdojiiuent and lie can make a handsome return 
(iti his capital, i^et mh* ilescrila* tlio essential features (;f the develop- 
nieiit from tiic zemindars' point of view. 

We ar(‘ consideriiiL^ a roiumeirial p:'o])usilion which involves. 
;is I have stated, an attractive icturn on tlie capital invested, 
tliat is. on the ca])ital sunk in tiie plant and distiihuting channels. 
Suppose now. la* instals >ueh a ]>lant capalde of protecting some 
:^00 acres, lit* will retain an area, say of UK) acres, in his own 
]K)Ssessitm and on this lic ^rtiws the valuahle cro]), potatoes, tobacco 
(ir ciine. tilt* latter 1 take lor e\am]>le. whieh is to pay the bulk 
of return on his capital. On this he will at the start grow some 
U) acres of cane and he erects a iei (indigenous installation) for 
the conversion of jun'e int(» fpo' or rah (crude sugar). The main 
>liffereuccs betwt‘ei) meciianhal ])ower and bullock power arc 
that the use id the termer ina\- be continuous while the latter 
must iu* intermit tent and tiiat the mnning charges are. in the 
fonner ca-e. proportiimal !< the U'l* and continuous in tlie latter. 
Hence the longer the pov er plant in \l^e the grea.tei' will )>e tlte 
leturn. lie will, ‘hcietoiv. tiial n.>c toi hi" ]dant when it is not 
reipiiredi for pumping ; hi* wail \i>e u to niisli lus cane and he can. 
with additional marhimuv. um‘ u lor t!iro>!ung his wheat or even tor 
extracting oil. flu* piovev plant iiuisT. tjKUctt.ire. be selected with 
discretion .mil Ik> adapted i" undertake them additional duties 
eihcientlv. t tutsidv' tlie are.i undci liis ‘lirect control ht* will lie in a 
position to supp.lv waiter ainl will leap liic advantage ol tiie higher 
rents which a guaranteed watei ^ilpnl■c columaials. I hose are the 
results direetlv arising out ol a iinwer idant and there is little doubt 
*hat the iinam ial return will la* ■'uih' lent to mn.ke the ]uopositiou 
an attractive one pi'ovuleil the plant be well ’-elected and provided 
the vahiabh' crop be grow n. W liere >uch installations have failed 
it is usuallv ilirectlv traceable to tl'e neglect <d one or other of 
tlu‘se provisos ; tin* plant cannot pay if it is used merely to jwovidc 
water on payment for the growtli of the standard crops of the 
provineo. Tlie Shahjahanpur Kanu, on a capital of ^5,0tKh lust 
season nuKie a profit of Us. 0,700. When it is remembered that this 
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is a research farm whicli carries alinormal overlioad charges and on 
which not immediately productive ex|)(Miditiiro is incurred, and 
when it is remembered tliat it caanot use its power equipment to 
the full capacity because it cannot undertake subsidiary, and 
purely commercial, work as oil -(‘rushing, the possibilities of the 
development proposed stand out even when judged merely as a 
financial proposition and wlien t lie gain to tlie community of an 
increased average production is igTUji'od. 

This, however, is the crudely commercial asjiect of the question ; 
the potentialities do not end liere. Tlio honu' farm will be in the 
nature of a demonstration farm and tlie progressive zemindar will 
proceed to erect a second hcL to sup])ly wliii'li he will assist the 
tenants whose land is commanded by tlie irrigation system tn grow 
cane for him : he will finaiuT them ainl organize tlu^ supply of 
manure required for the crop. It is heo* that tln^ full T)oteiitialiti(Ns 
of the system become appariuit. The direct, as W(dl as the indiri'ct, 
effect of introducing cane of inq^roved tyfxc^ ^ucli as can ocidilv be 
grown on coiitrolled water supidy is auaiii well illustratiMl mi tlu‘ 
Shahjahanpur Farm. The effect is nnt lirnitJNl to the caia‘ cr<»p 
but wheat grown su bs(‘qiiently, and agai?. I nnly take wln^a: a> 
an illustration, has yielded an average cjf dver :{o mauiuls per arnc 
The inducement, once In^ a|>]>rcciat(‘> rhe iart. should stimulate 
the tenant to seek to grow cane on terms which will yiel i a haudsmuc 
profit botli t(^ himself ni.l th^ zemindar \c}i;h' (]cveh.j)iiig at tlie >am(‘ 
time the material prosperity of th^ eoiiritrv, foi tie* . nltivator's 
profit will lie vein' largely in the siibs»M|(ient (Tom 

We have here one of the most }>owcrfu] |)otential influem r> for 
agricultural development. Improvements that have luam made 
since the institution of the Agricultural D.'partment have been 
many, but full benefit lias not been deriv(‘d fn)m a largi* number of 
them because they are based on a low standard (\f cultivation due, 
in its turn, to a deficient water .supply. \ may illustrati^ mv meaning 
by one practical example, d'he introdiudion of t]w Ihisa wheats has 
doubtless been a source of eoiisiderable, ]U'oiit to tlie country but the 
full benefit has not been developed. Witli a standard of cultivation 
capable of giving 30 maunds of wheat to the acre the wheats 
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commonly grown would tail. Maiiv of tliem would tail because 
their woah s*raw i>r»‘ vents tliat wciglit of grain being carried. The 
richest irrigateil wlu'at tracts only average some 17 maunds grain per 
arre and. exce|)t near cities, the catie grown is of the Ukh variety 
wliich alone is ca])able of surviving: t>n the existing available water 
sn])ply. Iiwreasc that supply aial make it assured and a vastly 
improved standard of cidtivatioii is at once ]>ossible. It is here 
that the key to agricultural development is to be found. 

T have dacilt so far witli tlie mat<nial asj)e( t (jf tlic Question but 
tliere is another and less iuate!'i;i! our, 1 have ulwavs regarded the 
{H-onoiuic organi/alion of tlu^ rural tract.^ as delicieut l)ecause it 
loaves to one imjxu'taiit s(M t the rural comixiunitv. the zemindar, 
a passive rdhn The distribution functions is uneven and no 
organization possessing that tcaturr (‘an bt‘ sound. The develop- 
uKuit outlined remedies t!f<it defect. It weave.s tlie zemindar more 
fihstively into the rural Mrg.inisiu of wlticli he becomes an active 
member. A relatijui of co-p.u t uership arises laUween tlie zemindar 
;ind the t(niant to tlic great advantage of i)otli. I visualize the 
idt'al developnamt as that wlm li builds \\y a numlier of iioine farms, 
it not jwrsonalK' supcr\ used b\‘ the zemiiidar himself, at least in tlie 
hands of an intert^sted <ieent iutvTottsl in the sense that he is paid 
I'V results, 'riie impot laiu e of this asixa t ' aiuiot be overestimated. 
The “ metavage *' svsteiu of Kram e is a development on these 
lilies and its fundament. d cni utitum is eommonly supposi'd t(» be tlie 
liiciMon of ]>roduc(' between l.indhu'd and tenant tm a s\ Hem similar 
to Imtai. That ina\' be the es^tuitial ( liaiai teri>tie but it is empliati- 
cahv not the !‘ssenet' of its suc(a‘>v In liah *' metayage is not 
popular just as Uit/ir ^vlt^ all its d(‘ri\ati\ cs. is not popular in this 
couiiirv. No. tin* mea>u!e of its smecss is determined by the 
extmit to whi( ]i the landhud talo's a juusonal interest and tlie 
extent to wliieji he re( i‘nni/t'S tlu‘ (oinniunity of tlie interests of 
himself and tenant. This is tin' essem e. .\ well-known taluqdar 
reecntlv remarked to me that he found no interest in watching the 
bullocks go round on the threshing thn'^r in tlie customary manner 
‘'f I’enturies. That disal>ilitv is liere remin'od. In the liome farm 
of sufludent size erttcietitly to employ up-to-date methods, in the 



'2‘2 ACJRICULTURAL JOURNAL OR INDIA [XVIII, 

collateral development of sugar manufacture^ oil-cr\ishing and so oi: 
and in the organization of the sale of produce ; surely in iill thesi 
there is enougli to supply the needs of those most active of miiul ami 
body. 

That is the ideal, and is it not an ideal wortli striving for ^ i 
mvself think so. But I am not sutlicient of a visionary to iinagim* 
that so dnistic a change ('an be readily liixnight al>out ; to iniagim- 
that the seventy tliousaiui odd installations necessary irrigate 
the present unirrigated area wiW evaa materialize. The practical 
diiiiculties in the way, sucii as tii(‘ ijuestious oi land tenure, are tun 
great. But 1 am sutlicient oi a vision a ly to ludieve that gradual 
development on these liiu^s is p(fssil>lc an<l to an extent sullii ieni 
materiallv to alter tlic standard ot agiiciillurt' ot th»‘ [>ro\ inre, and I 
incline lo believe it In be the oii!\' cvnlutionarv mean>. 
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1 MK t[iu\^tn>n ()f cult! vat i<'*H “i tlic laiul )‘V inecliaTiual moans 
has hccii largely the attention of agriculturists since the 

war. Many causes coiuliineil are K^'^ponsihle for this. In western 
countries wliere most iiivestigation lias been done on the sulijeet. 
It was brought about pnmaiily by tlu* .scarcity and liigh cost of 
laliour. 'the high prices to whu li loodstufls have gone during 
and sine(‘ the war also probi) ht the maintenance stoek on the 
same scale a.s was po.ssible in earliei da^ s. 

Tp to the present, no literature has been puVdished on 
the subject ol tract<irs in the Punjab. Indeed very little 
information is yet available regarding ihem for any ]iart of India. 
Mm|uiries hire ecmstantlv being made as to what is the best 
type of tractor to purchase for tin* Punjab, wliat is its daily 
outttirn of work, what is tlumost of cultivation by this method, 
et(\, ete. It ns with a view to answer some of these queries, 
and to give intending pure lui sms the benefit of our experience 
<»n tractors at Lvallpur up to tl\e [wesent time that this article 
is published. 
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Types of tractors. 

There are on tlie market at tlie present time more tluui fifty 
makes of traetors to eliuc>se from, and these inelinle at least seven 
recognized t^'pes. 'fliev may be elassitieil as follows : 

(1) The ordinary four-wheeled type, whose two rear wlieels 

are driven. ( . 7 ., tlie Austin. 

(2) The eaterpiilar type, whieli runs not on wheels, but on 

two endless eliaiii traeks. e. 7 .. the (’letrar. 

(3) The three -wlieeled ty[)e in wliieh all three wlieels are 

driven, two wheels being in front and one behind. 
It is so arranged that wlien in motion tlie wtught is 
equally distributed on all the wheels, r. 7 .. the (dasgow. 

(4) The three -wheeled type, with one wheel in front and 

two behind. Jn some of these all three wlieels 
dissimilar in size, and the leading whval and one of 
the rear wheels run in the same fimow. Hera onlv 
tin* two rear wheels are driven, r.ij.. the Whit Bull. 

(5) The three- wheeled type, with two winads in front and 

an iininense driving wheel, o4 inrhc- wide, in rear, 
e.r/.. tlie fbay. 

( 6 ) 'file self-contained motor filougli t\ pe. wh(»st‘ engine and 

gearing are balaiieisl iiround a driving a.xle earned in 
two ilriving wheels, rjj., the ( rawley. d’ill^ tvpr i aii 
he eoiiverted iioni a plough to work cultivators, 
liarvcstiiig maeiiiner V, etc., bv renujvnuf the rear 
portion oi tlie frame aial siiljstituting for it a footjilate 
arrangement, tlieieliy eon verting it into a tractor. 

(i) [lie iSelf -contauied motor plough tvpe possessing no 
wheels but driven on an endless track, e. 7 ., the Martin 
Iraek. ihis type is also adaptable to other work and 
tan be eun\erted into a tractor in nuudi the same wav 
as the last meniioned tvpe. 

( hoick of type. 

Of tliescvoii types enun-erated above, the last two are really 
self-contained ploughs and not trm tors though tliey can be 
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f, on verted in^o such. So far as is known, no sueh implements 
liave vet fonml tkei-r way to India. Certain it is that there are 
none in the Ihmjah. No furtlier notice will therefore l)e taken of 
tliem in tin* jiresent article. Types 3, 4- and 5 are also very 
uiu'ommun. and at ]i recent competition lies mainly between the 
ordinary foni * wheeled type and the ( atei])iUar tvpe. It is there- 
fore propos(‘d til <-ontim* o\ir remarks to these two main t}"pe.s 
onlv. « 

In selecting a suitaiile type of tractor it should at the outset 
l)e noted tliat both kinds will not suit all work equally well. Each 
lias its advantages and disadvantages, and tlu^ type which v/ill 
meet the iuhmIs of any individual purchaser must lie determined 
to some extent by the various operation^ lor whicli he intends 
to use It. 

'Hie four-wheeled type mav bo said to be general purpose 
tractor.", and can pcrfoiin. amongst- otlicis. the following opera- 
tions : 

((/) rioiigliing. with wliii h most ]>enple associate tractors 
generally. 

(/>) Cultivation with diM harrow", cultivators, ."piing-tooth 
harrow,", rollers, seed-drills, etc. 

{(') llar\a‘stiug o]n-ration". with iea])eis, binders, etc. 

(d) Stationary work. c.q.. driving jiuiups. fodder cutters, 
tlivcshing nulls, ginning madiines. ranc rrushers. 
etc. 

(c) Haulage wtirk, transporting laiiu produce, etc. 

Fur all work ou tin' laud t!ie driving wheels of these tractors 
must be lit ted with crtiss-bars or spuds to give them grip and 
prevent slipping. When tlie surface travelled ou is tinu and the 
spuds can obtain a good liold the j>ercontage of slip is very low, 
but wliert' the land is loose and sandy in nature a fair proportion 
of power is lost in slip|-ing. rract<'vs of this type are. therefore, 
not specially well suited for afler-i idtivatiou work. For liaulage 
Work or travelling at other times mi pakka roads care must always 
he taken to remove the sjnnls. Some tractors arc supplied with 
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an outer rim \vhieli tits on over the spuds. This saves mueli time 
aiul labour wlieii travelliug from one held to another. The (alter- 
pillar typo mav, if ^Ye exclude haulage on ixikkd roads, also be 
styled a general purpose tractor. As already stated, it possesses 
no land wheels but as it moves along lays down its own track wldcli 
consists of two endless chains. As a pulling force on land it fai 
surpasses the wheeled type. I’he uses to w]u(‘h it can be put 
include all those enumerated lor tlie wlended ty[)e. i)ut its great 
merit lies in the fact that it can do a-^ good and as much work on 
loose sandv soils as it can on those of stiller ty[>es. The endless 
chain tracks eliminate all the losses connected witli slipping. It is 
on this account l.>y far the most suitable type for after-cultivation 
work. In addition. tlu‘ weight of tliis ilass o[ tractor, l^eing 
distril>uted over a much larger area, does not paiT' tlic soil over 
which it passes so mueh as tiie wluaded tvp(\ Mx])(*rience at 
hvallpui siiowed that, on many orra>ion< wliere tlu' whetded tractor 
failed to pnll mltivating !mpleme!it> loos*^ sjmI. the caterpillar 
did the same work with c.ise. 

A ])oint worth notiia*. es])ecially ni land irrigated iyv (‘anals 
and wells as in a great part of tlie I’unjala is the sjiace required for 
turning, or in other words the size of headlands. Many of the 
wheeled types liave been observed to re(piir(‘ a eery large turnnm 
area. All of them require a largei- area tlian dor"> the eateipdlar 
tractor. Where holds mii>t n(Ma‘ssari]\- bt* small t!u' matter (»f 
turning radius ( aniiot \)v negleeted. For wj)rk in suidi iitdds the 
cateiq)iilar is a miieh nuae useful tvp(‘ tiian the wlnaded. It is 
capable of being turned in its own length, and in a< tual jiractice 
here it is being turned with implement attached on a headland 
of. four yards. It is lor this reason smtal>lc in ])laces wliere the 
other type is not. 

The question ol tlie hie ot tlie tiack of a caterjiillar is one on 
whicli there is at present very little inioiination. It is evident to 
even the most casual observer tiiat tlie wear and t<^ar of tlie track 
must be more tlian that ol four wlieels, but whilst this is agren^d 
by all there are no statistics available from actual ilsc of these 
tractors in this countr}' to sliow exactly what the life of the tracks 
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is expi'cted to \w, 'Plioiigli tho general feeling is that their life 
will he coiniKiratively short, tliere is at present no definite proof 
that tills is so. As to the <-ornparative amounts of fuel consumed 
in driving tliese two types wiien loaded there does not appear to 
he anything to choose between them. 

It may he eoiududed then that for ploughing on liard firm lands 
the wheeled type is prohahly tlie 1 setter and in the long run inav 
prov<‘ elieaper. since there are no expensive, and prol)ahly short 
lived, traeks to l)e maintained. If, however, the work is to be 
mainly dune on liglit sandy soils, or after-cultivation, or in small 
ai’tais, the caterpillar tractor is the better one to use. 

For all kinds of stationary wtnk both types are equally suited, 
hut in this connect it)U a ptnnt of practical importance arises. In 
.'^omc tractors, irrespective of wliich type tlie_\ fail under, the driving 
pnllev is set transverselv in front h the machine. As in most 
ca.M‘s the operator sits at tlic rear, tiu* matter of exact alignment 
of the hell is one of extreme ddliculty and even when got is not 
easily iuan\tained. S(tnii' ot tlir ocst trartoi>on the market to-day’^ 
suiTer fnnu this iauit. The pullev sliould i>e so placed that the 
driving belt winks parallel to the long I'xis of the tractor. Between 
engine and j)ulh'v a clutch shout' i lie interposed, otherwise starting 
the engine witli i)ett in po.vition is a dilUcult o})eratiou. Many 
tractors have the drivniu |i\dlcy keyed directly on the crankshaft ; 
this is a great mistake. Most tractors have >uiheietit horse power 
for ilriving all ordinary lanu marhines. 

Having .settled on the ivjh' o[ tractor, the purchaser shovdd 
take note o1 the following points it the tractm' is to work satis- 
factordt' under Indian conditions. It should he titted with • 

(a) Bit her a tube or houeycoiuh radiator of at least eight 
to ten gallons capacity. 

(h) A good fan for drawing a rapid current ot air through 
the rmliator. 

(c) A circulating ptiiiqt tor forcing the water rapidly through 
the radiator. The thermo-syphou system is much too 
slow lor a hot climate and is useless for stutiouary 
work. 
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In many of the tractors now working in this country the water 
in the radiator is at boiling ]>oint all the tinii" iind this within a 
short tune of starting the engine it the load is heavy. This must 
be detrimental to the life of the engine, and, in addition, causes 
a waste of power which means a higher eonsum]4ion of fuel per 
acre. If au ordinary motor car weie to heat up to anything like 
the temperature reached by nu>st tractors, the driver would sto]) 
and allow it to cool. Because a tractor is not so attractive looking 
a piece of machinery as a motor car. the iilea seems ])re valent that 
overheating is of no importance. This is the ^e^■e^se of the actual 
truth. Unlike a motor car. the engine nf a tractor is going full 
speed all the time and so requires even neire attention than that 
of a car. If. tiierefore. the tractor is lo give sati^faeiion the 
question of over! lea ting innst be looked to. 

Tlie carburettor, for ])reference. slinnld be automatic or fitted 
with an adjustable jet. This is ncressarv bn- economie ns»' witli 
the various grades of kero>ene oil. 

On account (A the extrtujK^s of tempeiature in the Bnnjab 
pre-heated aii’ with hot'>]Hit (as in the Austin) is ennsidered essential 
for engines intended to run r>n k< roseni‘ oil. This will eet^nnmizr' 
fuel and result in cleaner running of the engine with le<s trouble 
from carbonised sparking ]j1uos. 

Under Indian eraiditi^ais a tractor is woikiinr most ot the 
time in an atmosphere saturat<'d witli du.'>i and grit. If this grit 
is allow'ed to enter the ( vlinders with the air it get> into th(‘ valve 
sealings causing them to leak and also ean.ses ^vea^ to tlu' justons 
and cylinders much tin* same as \couId cn.ery. To ovi-reoiin* this 
a water air clarifier sh.onhl l)e iitted. A l ase recentlv < anie to the 
notice of tlie writers when* ])i.''tons had to be replaced after three 
months use due to cxiessive wear caused l)v impropei lilt ration 
of air. 

Great diffirnlty oltcn e.\])eri(*iieed in starting tlie engine. 
This could l)e surmounted if impul.^f* starters were lilted. There 
would also be less danger r)f backfiring and damage to the 
operator. 
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Correct lubrication is a vital matter in maintaining the tractor 
in tlie best working condition and in keeping down the account 
for re])l;icoiTient of parts, ft should he automatic for all the main 
working ])arts and should 1>e rendered as foolproof as possible. 
Fon'od lui)n<“ation by means of a pump is best and a pressure gauge 
should 1)0 fitted wherobv the operator can see at any time whether 
the machinery is being properly ))iled. Crease t’aps should be 
provided on all other moveable parts and should be of sufficient 
i'apacity to maintain the bearings efficientlv lubricated for one 
dav. Kxperience shows that oil lioles quickly get filled with 
gilt and the average operator in this country will not take the 
trouble to clean them out. 

LiKK of a TKArTOiC 

Mo>t aiithonties luuit tlie span of life oi a tractor to five Years, 
l.nit at presiuit there is (‘videnn* that it will not lie more. In 
mo>t makes of trai t«ir the runs at a speed of about IJiOO 

revolutions per luiiuite. l!‘ this -])eed (‘ould lie halvecl, while still 
maintaining. >av. 2 A IVH.r.. it would ])robably be possible to 
jirolong the life of the engii\i‘ hv at ica-t oti ]ier cent, as it is always 
this part whicli wears out first. Lowering the speed of tlie engine 
iiiight mean an inerea^t' in tlw ^veiLtht of tlie t rector, but in a dry 
eluuate like India tliis would make little dilTerence. ft might also 
iiKTease the j>rice fiut thi^ would br more than coin])ensated 
if tlie trai tor were to la>t. <av. Si' veii-and-a-haU year< instead 
of live, fhe iiriginal capital outlav i" not so iui]>ortant s.s 
prolonging its life ami keeping dt'wu rost lif replacements ])y 
fitting out tlie trai tor to suit the climate in which it is intended 
ti) work. 

The (piestion si)are parts is at luvsent one of tlie most 
Si'rious drau'bai’ks to tlm extensiiiu of work b\ traetovs in India. 
There are luanv makes on the market here but <)nly a few of the 
agents ean give a written gunrautei^ that all ])ossible renewals are 
stocked in the mmntrv. rntil this is possible no one can with any 
confidence reciunnuMiil the favimu’ to iliscavd tlic bullock for the 
motor driven plough. As an instance, a case may be cited where 
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in the Punjab some radiator tubes of a well-known make of tractor 
became accidentally damaged. Xo rephu‘enu‘jits c(Mild l^e luid in 
India and six months elap.-'ed before they arrived from Kngland. 
During all this time the tractor was useless, and liad tlie owners 
been solelv dependent on it for cultivation the result would liave 
been notliing short of disa.<trous. The position with regard to 
snare parts in India is improving but there is still mucdi to be 
done before it i.s even satisfactoi’y. At present it ( an not bo said 
to be so. It is onlv to be expected tliat. with siudi a liigh s])eed 
machine as a tractor, breakages will ociair. The impossilulity of 
obtaining a full supply of snares ]nits the use of certain trai^tors 
bevond consideration. It is not going too fai’ to sav that 
deciding on purchasing any particular traetor tin' buv“r sliould 
obtain a written certitic <‘it(' that all spare parts ot tliis niachim* 
can be had in India. 

The next serious handicap to the u>e of trai tors in India is 
the lack of properly trained rnerluinics to look attiu- them. Wlum 
a firm sells a tractor, a man is usually sent tor a few da vs to instruct 
the Durchaser in its use. With only the liel}) gi\'en during tla'sc 
few (lavs no man witlwiut previous ('X])ci'lc!ice is i apabic of taking 
proper care of tie tractor thereaiter. Xoiu^ In it a man who 
thoroughly understands all alxait nuitor engin**> and tluur cair 
is of anv use if the tractoi* is to be maintiiined in propiu- running 
order. It is thus liopeless tor aiiy(wie to attempt to rim a tr<u toi 
until he puts it in charge of a projicily trained nuM-lianii . Thes** 
are difhf-vdt to obtain in tlio Kast. I 'ntrained num do not imd(*rstand 
the use of mechanical tools and ora* invaiiablv tuah tinuii tackling 
tlic sparking plugs with hanimc i arid ehi.>( I. A lialf-ti’aincb nn‘chaiiic 
is an unsound investment where tractors ar(‘ ('oni cnuMl. for through 
Ignorance or neglect he can caus(» tlie breakage oi' wear of some 
part whieh will rest miU’h to replace. Kor tlie (‘conomic use of 
fuel, as well as to keep down the replucernents bill, a sound rmadianic 
is indispensable. 

If motor tractors are to l)e a success Imuic it is felt tlial tlie 
selling firms shniiW Imvc a shifT of i,i»lily t ruined ineeiiunies, one 
of whom it would Ire possdilc for tlie pureliuser to engage for ii 
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j)f'riod of, say three to six mouths wlii^h time he would 

iraia another meehai.h: h\ all tliat lie could reusoioililv be expected 
to know. KiTu'ient mistries are not t<> be ])i< kc(l up at every corner 
in Tndii\. and if ever\ p\irchaser could have Ids own man trained 
by some sucl; scheme as that sue 'jested, it is believed that tlie 
popularity of tractors would be ^o*eatl\ increased. 

Another ditluadiy with whicli t1ie ])ui chafer f)f a tractor is 
met is that tlie iii.'iti nction.s sent witli tlie rnacinne are not sufheient. 
Some firms issue with their tractcirs a manual of instructions, 
others either issue none or su])ply a handlmok with so little informa- 
tion that it is of little nsco What is wanted witli everv machine 
coming into Imlia is a manual after the style of that provided with 
the Fonl motnr car. 

ft is dillicult to give an exact figure as to the size of an economic 
holding for a tractoi’. d'his will depend on the svstem of cultivation, 
tlie number of o])eratinus it is ])rop(»sed to ])erform with the tractor, 
etc. Experience ims shown Inu'c tliat five acres pm- dav is the 
maximum average that can i)c wvukcd with a three-furrow plough 
while 12 lo acres <'an bt' fli sc harrowed. Allo.vini for tlic tractor 
InMiig out of ciioiiiiissiou frum all raiHC'i tor cicdit dav^ in the month, 
it mean.s that in a month lUi acres could b(‘ phuiahcd. while two 
numtlis’ pre-jKiratiou for and for /;// /rff <Tops would allow 
for a total of 300 acres pm’ auuum. I'licsc i'nzure< dc])mnl ho'uelv 
on the svstem »*{ cultivation and aic here taken f^or lOo per cent, 
intensity. 

d'ho economic use ot a ti,n t<u' depend- unou how inanv opera 
linns arc to lu- dom* by it. Tlic tlcprcciatiou i:cnevall\ allowed 
IS at the rale of 2t^ per cent, per annum, cud it ih'prcciatcs whether 
in constant use or ])art time idle, fo Iw ecmuauicah tlierefove. it 
should be used for all kinds id genmal wovk. in addilU)n to the 
cultivation ol the ground. Many ii}>e] at mus are carried out in the 
farmyard whiidi cuuhl nnirc eionomioally aiul more s]H'edily be 
done by tractor power, d'hese incbnle fodder cutting, i'anc i-rushing. 
thresliing, etc. 3’ he iiwinu’ id a tiai-tor shouhl tlierefiOi'. if he is 
to get full value tud iif his purchase, provide Iniuselt witli suitalile 
machinery to be driven by it. 
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The followinii are the main points t(> attend to in tlie pun'liasinfj 
of a tractor - 

(1) It sliould he suited to th*’* kind of work for \vl)ich it is 

t(^ he used. 1'1'us \^ork will determiiu- wliicli tvpe 
sh(Uih] he ]>iiT\ ]iased. 

(2) It should he pi’ovaled with a laiuie radiator, iofan and 

a {on e ]>nin|> f(U’ cooIIti^. 

(3) It slnadd liave a pro])er kerosene oil vaporistT. 

(4) Sluaild liave a w'ater air iiltei'. 

(5) An nninilse stiirter is a <rrv\iT advantaiie. 

(h) Luhrication should he aut<.iualir for all tho main \Vorking 
parts. " 

(7) All possible working parts sliould he enoas^al and not 

ex^-'osed to Acear and tear from dust mul grit. 

(8) Ihere sliould he a lomplcte supply of s]Kire parts 

India. 

(M) 'Die sidling lirni sliould he asked to >u])plv a skilled 
meohauir for a ficriod of from tliO'e to six ninuths. 

(lU) A <-(an[deU^ manual of iimtriictioiw is neressarv with 
ilia grams of all working narts and a eom}deto .sjaue 
list. 

(11) It slioiild havi* tw'o torward sj>e»nls oi about 2.1 and 

t miles per lionr respertively and one rt‘vei.se s])ee<l. 

(12) The dfaw-har should have a wide range of lateral 

adjustment to enahle tractor to run on unploughed 
land, 

(13) ikdt ])ulley should he jiarallel to long axis of trai’tor 

with sidfirient clearance for at least an 18^ diameter 
am] h wide pulley capahle of w’orking l)elt ei flier 
fonvard or hackwnard. 

(14) .V (lutdi should be interposed between engine and belt 

t)ullev to facilitate starting. 

(15) Engine should he governor controlled. 
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Cost of cultivation. 

Tlic following aro tlio costs of tlin various operations at L} allpur 


:is sliowii ])y the work d<;ne up to the present. 

The soil is light 

alluvial. 



(a) Plou(]hii}(j, C'at(‘rpillar type 

working with a three-furrow, 

self-lift plougli. 



Average depth ploughed 

.. fi 

inches 

’ „ wuith of each f\irrnw 

. . 12 

inches 

„ work done 

. . 0-82 

acre per hour 

„ area ploui'he<l 

. . 50 

acres per day 

I’liel us<xl 

.. 2-2 

gab per acre 

I^ubricatins oil 

.. 0-2 

gal. per acre 


per >irre. 

Rs. A. P. 

labour . . . . . , . , 0 10 0 

'Fuel .. .. .. .. 2 15 0 

Lubrient ini' oil ami jjreajv* .. ^ 1 U 0 

iVfirt'oiat if -n ami intercut I >n raj liUl .. .. .. 0 15 0 

Tf'TAi. 5 SO 


(1)) Pl()}t(fhni(f. (‘atcr]ull;M U j'o working with a two-furrow, 
self-lif; jhnimh. 


Avcmpo depth ploughed 


inches 

„ width I'f e4<‘h furruw 

12 

inches 

„ wi*rk di»no 

0-53 

acre per hour 

„ area pl' iughed 

3-3 

rrores per day 

Fuel used 

2-) 

gal, per acre 

l.ubrif’.iting uil 

... n-:pi 

gal, per acre 


(’’(Xri /¥r 

Ri A. r. 

Labour 


. 1 0 0 

Fuel 


. 3 8 0 

Lubricating oil <md grease . . 


. 1 14 0 

Dtprct iation and intcn'st on capital 

.. 1 7 0 


Ti 'T AL 

,. 7 13 0 

(c) Disc'harrofriiu], 

witli ('atorpillor typo. 


•Average depth 

* 

inches 

„ width 

11 

feet 

^ work done 

2-6 

acroa per hour 

11 •» ♦♦ p<*t day 

12 

acres 

Fuel used 

0-96 

gab per acre 

Lubrioating oil 

ou 

gaL per acre 
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Cost per acn. 

Ra. 

A. 

p. 

Labour 

.. 0 

4 

0 

Fuel 

.. 1 

I 

0 

Lubricating oil and grease 

0 

3 

0 

Depreciation and interest on capital 

.. 0 

6 

0 

Total 

.. 1 

14 

u 


Cultivation also luuii^ <lono \vit!i a cultivator which (‘overs 
a width of 7h feet each time, and with four spring tooth hanatws 
fastened rigidly together. Tliese take in a width oi 1 1 feet. Figures 
are not yet a vail a Vile to sliow the costs of tliese opera tioiis. 


The metliod adopted f()r an■i^■iug at tlie dcpreciati«)ti and 
interest on capital requires explanation. 


Depreciation 20 per cent. 
Interest on capital 'n\ o per cent. 


Raw l,(HO jier annum 
.. 2t)0 „ 


Tot At. 

Average daily depreciation 


Ra. 1,300 


Allowing for tractor being out of commis.sion from all causes 
25 per cent, of the time, tlie average depreciatinn ])er dav worked 
i.s therelore IvS. 4-12'tn 'riie average day s work wit It a ihrec- 
fiirrow plough laung 5 acres, this amounts ti) As. 15 per acre. 
With a. two-furr(ov \x on tlie ha:^is nt !V3 acia^s pt'r dav. 

Rs. 1-7-0 per acre, and wiili a disc-harrow, at 12 acres ])ei dav. 
As. 6 per acre. 

(d) Plo^tfjlunrj \\\xh wluH'led ty])e, tViree-lurrow, self lift 
plough. 


Average depth pioushei 

5^ inchea 


„ width of each furr^'w 

12 mchea 


„ work done 

. 0'79 acre per houi 


Fuel used 

. 2 '45 gol.pcr ocru 


Lubricating oii 

O' 13 gal. per acre 


;»€T acre. 


R«> A. 

p. 

Labour 

.. 0 12 

0 

Fuel ... 


.. 2 12 

0 

Lubricants and grease 

. . 0 d 

1) 

Depreciation and intereit on capital 

..14 

0 


Total . . 6 2 

0 
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Depre(‘iatioii and interest on capital is arnvx‘(i at in a way 
similar to that done w.itli the caterpillar type and in this case is as 


follo\'s 



Dcproclatiun @ 20 per cent 


Rh, 1,^70 per annum 

Interest @ 5 [)er cent 


M 342 „ 


Totai. 

Ra- 1.7 IL 


Avera^MMlaily depreciation and interest, Rs. 4-11-0. Deprecia- 
tion per day worked, allowing for tractor Vadiia *25 per cent, of 
time out of t-ommissiini. Rs. 0-4-0 or W. 1-4-0 per acre. 

The costs do not inclinh* aiiytliirm under the heading replace- 
ments aiul spare parts,” as u]) to the present tliere is no information 
on whi(‘li to hase sueh an allowance. The amount shown for 
fuel in eat‘h rase imdud^s hnth petrol and kerosene. When 
startini: tlie tractors it is alwavs luM-pr-arv to use petrol for a 
short time till the engine hecomes lieatrd. after >vluch kerosene 
is used. 

It was fouml that tl>r wlicj-lcd tvpr t)i trc.ctor used could not 
pull the three-furia Av in tlic i■la^s of under exi>ei'inient if the 
de])th exceeded oVk When it wa> derived To plough to a greater 
de])th It was lUM essarv either tn uo> a T^^arfm^ow vihnnjii with it or 
use the three-furrow witli th.e ritcr])illar tvpe. Fin.ally. mainly 
owinr to sli])pini: tlie wliecKal t'’p(‘ w<i> uiifthh' ti' ])ull the disc- 
haiT(>w, durum after-cultivation, at the ileutli wun h was re^piired. 
All tills work has tlierefore had to he done with th.e caterpillar. 

'rpACrOK TIM.VOK IMlM.FAiKN rs. 

(A) PloiKjh.'i^ ddicrc are twi> tcpi's id plouelis in use with 
tractors : 

1 . Tile mould-hoard, 

‘2. The disc. 

I he former is tlie older aud moia* common and is simply an 
enlarged form of the Knglish share and Indian Raj all ploughs. 
Instead, however, of liaving hut a single si 1 a re. two, tliroc or four 
:ire fitted together hv means of a framework mounted on wlieels 
nnd pulled as a unit. The number of shares being thus so variable. 
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tlio prospcctivo l>uyei‘ very naturally enquires how many Ins plough 
should have. The number depends primarily on tlie draw-!)ar 
B.H.P. of the tractor, whieh in most cases is S to \2 and is 
quite sufficient for a three-furrow plougli on most Punjab soils. 
Experience has so far shown at Lyailpur that it is waste of time 
and power to use eitlier the caterpillar or the wheeled lyp(‘ witli a 
two-furrow plough. Both tractors are able liere to ])uU a three- 
furrow as quickly as a two-furrow plougli. A\ here, liowc'vm’, it was 
desired to plough more than deep at Lyailpur it was found 
that the wheeled taq^e could only pull a two-furrow plougli. 

With regard to the choir'c between mould- board and disc 
ploughs, the former is better suited to varying conditions of soil 
and was found at Lyailpur to disturb the le\ad of tlie land murh 
less than the latter. Tins question of le\-el is ()i)e nf ijreat 
importance on irrigated lands. Ex|)erience here makes ns tlierefore 
favour the mould-board rather tlian the disc. 

There are manv makes of ninuld-board ]ilouglis on the inarket 
with little to choose between them. Some have distim t advantages 
over others and those with the following ])oints should be chosen 
for preference : — 

(rt) The tliird share in the case of a three-furrow plough 
should be renujvable, so that in the case of stiff land 
or deep jilougliing. whiue the tractor cannot ]mll 
three furrows, tlie implement mav be convm'tible 
into a two-furrow ])lougli. Many makes, ju’ovide for 
this. 

(h) The tips of the shares should be adjustable, i.r., it should 
be possible to increase or decrease tlie angle of rlip 
at wall. It is invarialily found at Lyailpur that aft(‘r 
a sl'.ort time in work the ])oint w»*ars wedge-shaped 
from beI(Av, tending to make tlie plough run shallow 
especially in hard soils. In tin >se ploughs wlnise tips 
are not adjustable iu*w tips (U' r{‘sliarpeni]ig (>1 the 
old ones will often ?equire<l. 

(c) Adjustments for altering width of furrows, as well 
as the depth, should be provided. 
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(d) Tlie sliould \h\ automatically self-lift. Some of 

the ])lon<^lis at on the market require a man 

to sit <m tliein, steer tlumi, aiid raise and lower them 
at tin* hearllands. dliis is (juite unnecessary and adds 
to tlie lahuiir lull. In some of tlie more improved 
]>loughs t}n‘ control is done hy tlie tractor operator 
^inqjlv hy ])ulling a lever lU’ a rope which passes 
forward to his }>ositlon on tlic tractor. This is all 
tliat is re ([111 red, and on the Ly allpur farm this type 
of [dough has gi\cn great satisfaction. 

In the disc plougli instead of sliaies we ha\'e got two, three 
or four saucer shaped disc^ aliout in diameter. Ihese are set 
at an aiigh* of \' 2 ir to the line of draiiglit, tlie coneave side facing 
forward, t Mi hmiig drawn through tlie s<jil the dises revolve cutting 
(Hit a furrow in iniich tlit* .".line niaiiner as a share, hut unlike the 
furrmv cut lo' a '^hari^ tin* dl^( -cut fuirow is lirrikcn up and set 
u])right rather tl.aii invmtrd. It di>turiis the level of the land 
iinu'e than the iineiid honid |uoiili;1i aia! oil this account is not 
so useful on .nMti<‘ialK' iiiiLmtrrl laiid<. Tl.i* ground from wliieh 
the furrow has Immmi cut is in "hape tin* >rginent of the arc of a 
(iii't h*. ( ’on"e>|uent i\' whiu'e >urrr'.''i\e iiii'ro\\s adjoin, a iidge is 

left and tin* mound i" not all ploughe(l to an even depth. For 
hreaking up longii hind ( ^int.iiiniig siigaia aiie >ttLnips the disc 
[>hnigh Was found vi'ia' ii>etnh t Mi laird soils it is necessary to 
load tin* ])lough with additional weights to keep it in the ground. 

A plough litli'd with a ."eltdilting apparatus is very strongly 
iveomniended. t'vtui thougli manual lahuur may he plentiful and 
cheap. It is a gri'at liine-.'avei as the tractor need never stop 
iit entering or emerging iioiu the 1 arrow. Ihe operation of lowering 
or raising tlie shares siiiqdy loiiMsts in operating a lever from the 
tractor, whose driver vvi^uks both tract(.>r and pilough. In non- 
self-lift }>loughs tliree operations are usually necessary, vt:,, two 
levers to he manipulated lor raising and lowering the shares and 
aae lever tor steeling. This is too much tor any one man to do 
^uiliciently quickly and is in addition a work requiring a fair 
"Uviigtli. Funseipienlly the tractor must come to a stop till 
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the necessary operation'^ arc performed. In a day’s work all 
these halts anion ut to a considerable loss of time. 

Many ploughs are htted with steel rope liitehes. Witli these 
it is almost impossible to guide tlie piougii into the furrow (»r to 
control it on the lieadlaiuls. hhe ])loiigh is inclined to float ajouiul 
the headlands, ciuslung into the rear of the tractor should the 
latter come suddenly to a halt. Triangular draw -bar liitches 
providing for lateral adjustments are best. 

(B) Ciiltivatof.^. This implement lias from ten to twenty tine> 
usually arranged in two rows. Tlie cultivator in use at Lvallpui' 
has eleven tines, tive in front and six in rear, and covers a widtli 
of seveu-and-a-lialf feet. Tiie deptli is adjustaiile. 

This is consideivd cpiite large enough for any onlinarv traitor. 
The work done somewhat resembles in ipialitv that of a doit fml. 
It is an economical implement for stirring Uj> soils on I allow lands. 
On certain hdrcnii (rain fed) areas witli sandy soil where nothing 
but grams can be grown, tiic cultivator has l>een doing good work 
and has replaced ploughing. 

(C) Ihcbe implement.'^ are of two types, some 
having only one ruv. ui discs, some iniving two rows. 'I' he latter 
is the tandem type and is much mure eibcienl than the iormer. 
Each row of di?cs lirokeu in the iniddie and the halvt*s hinged 
together. I lie inclination ot tin* two haivtc> to each ut!;cr is thus 
adjustable, hor good work this an^h inu.-'t lav lauh' small. In a 
one-rowod inipleiuent this is im liiied to <ii^turb thr leval of thr 
ground a good dciil and tlie seromi row l^ net essarv, esj)ecndl\' on 
irrigated lands, to eouinerat l tlie dislurlniig intiueiu e ol tlie br>t 
In addition, it does more tliurough work. These implements have 
a provision for eanying weights ii they do not penetrate sulli(‘ienlly 
into tlie ground wTeii unloaded, i’he tandem discdiuriow is the 
most efficient jadverising implement so far tried at Iwal|j)ur. 

(D) loijfh An (‘flort lues Ixam made to utilize 

the builoek' drawn spring tuotli liariows fur tractor cultivation liy 
rigidly fixing together four of these hnj^lemeiitH. The experiment 
w'as a decided success. The power required to dratv them was small, 
and a widtli of eleven feet was euitivuted catTi time. A large 
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soimja (wooden leveller) was also fitted on in the rear and in one 
operation the ground. was ready for sowing. 

MiU’h investigation lies ahead in the matter of suitable tillage 
im] elements for this country. It is tlujiiglit that proliably heavy 
western iinjdeinents of the types now i)eing imported are not essential 
f(n- the soils of the Punjab an<l that just as good results might be 
olitainetl with imi)lemeiits lighttu' in nature and possibly le.ss 
tliorougli in tlieir work. Tlu^ zemindar lias for centuries been 
getting abundant harvests wlnlst doing little more tlian scratcdnng 
the surface of t]n‘ ^mund with his >!fs( haj. Tlie qiicstion therefore 
remains i>e ht>lved, wlictiaM' <i tvjx* «if implement doing lighter 
work than the heavv tiai tm olniigli oi to-day niiglit not be evolved, 
reducing the ro<t of cult ivaii< 111 wlhiPt in no wav decreasing the 
uresciit time outturns. 
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The (]uet^tioi^ of iiisort tl’an^lnLsion of plan! diseases has boon 
receiving ever increasing aitinitioii during tlio hi^t t\conty years, 
and there is a rapidly growing (“ollectinn of liloraturo on tlio sul>ji‘ct. 
The bulk of tlie w'ork has been done In tlie last years, and the 
connection between insoi ts and bacterial and fungt/nl diseases of 
plants and crops has been estal dished in a large n umber of cases. 

In lire niajuritv of these cases the insect ajrpears merely to 
provide a method of entrance toi- the bartenia <ir fungi rather than 
actually to inoculate them hi the sense that iiudaiial paia.site.'. are 
inoculated into man, ddiat is to say, there is no didlnite biologiciil 
relation between the insect and tlie {)arasite. 

On tlie other hand, although an inseet ma\’. by lair ing into a 
plant, or by piercing the epidermis ftu- the ])urpose of feeding on 
the plant juices, provide a means of ent lance for the ba< tcnum or 
fungus, it may also, by being itself contaminated with it, actually 
introduce the parasite liy its method of feeding. In the same 
way it might be possible for a t'apsid l>ug contaminated with some 
pathogenic organism to introduce it into a plant Iry the act of 
ovipositing. 

It IS not now* necessary to enumerate all the cases where jilant 
diseases are caused by l>acteria introduced b^ insi'cts but an (‘xcellent 
review of the position up to 1!)20 is given i»v F. V. Hand and 
D. Pierce m Phytojxttholofpj, Vol. X, Xu. 4, 1920. 

( 40 ) 
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Up to tlu^ present no work of tliis kind lias been done in this 
(‘Oil I it ry, and this note is simply a statement of what lias been 
attempted in this direction in South India and what is to be done 
in tlie future. 

During tin* pink boll- worm invesligatnjns of 1919-1920^ it was 
notk'cd tliat a certain ])riJpo!’tion of small immature Cambodia 
( otton hirsniiutt) IxJls, iuo,-tly ol a maximum diameter 

lit To Mn., wt‘ie '^licd from the jdauts and that tlie.^e all si lowed the 
."ame svmptonis. ji discoloration ni the boll and of the contained 
developing >eeils, ofttui arcnmiiaiiU'd bv a disi oloiation ol the lint 
and a sbmv and rotten aiipraranrc. 

No liingus being found whirh could Ik' re^ptmsibh* for this, 
it was thought that bacteria wcrt‘ oiobablv tin* causative factor. 
On (he a]>pointmcnt ot a Hactci mlogist in 1921. the (pu*stion was 
taken uj> again togethci' with an ain'iiipi to solve the jiroidcm of 
how the bai t(*ria i*jTc< t<’d lht*li' entrance into the bell. 

1’he di*V(*lopii)g sce(ls \'. cie alw;,\'s tin* lii^t [lart of tin* boll to 
be attaokvd, and when .i xonici boll \va- cut acia^ss. instead of 
their appearing t laii'lucf'ni . they all diowa^tl a dark brown dis- 
coloration, In aildition to tia’ other >ym]n(un> d(*scvibed abovCj 
the externu' of the ^oune boll> >no\\'c(l l>bn k ^hlmng s]iots which 
wane provi'd on a m \ tion brinu laiom tliroimli tlic spot tv» be due 
to ."ornc mjniv t anting |iia>liLnai ion ot the o(*ll> siurounding the 
injured ]»art and ttn* foimatioii oi cork. I lic>e puiu lures could in 
some cases be traictl light thiougl! the b(>ll \\<dl. 

A Miuill (‘apsid had aiuM ]\ 1- en found in 1920 which was 
siispei'ted «d being the cau-c dircM or indirect oi boll fall. '1 his 
Capsid w'hn h has since juovi'd to br a le'W s]Hn les w.is also found 
to be associated with to aicomjninicd by another, also a new species, 
which has similar habits.^ 


‘ milara, K. Ke?ult^ ul not, nation linm-nci- ■ i V'. w South Luliu. 

i'rix-. ith Kntl. lil^l. 

•Hnvr naumi lia.jmu. ,nor<^vr< u. jhn>:>m<KuhUus n, ami for 

rublicntmn, miUnl. V. I’mk itoll m NmtlMcdo, liUHaM Man. Jh}H. A^a. 

litU. 6V»w, Vol. VI 1, No, lU. 
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Roth leaves and yoiuig bolls and are present on the 

plants almost throughout the season, heetJining however rare 
towards the cud of Juvie. 

It was from one of these that tlie jiaeteriologist grew the 
bacillus also found in the diseased bolls, d’his does not of eourst‘ 
prove any direct connect ion between the insert and the disease, 
but IS nevertheless suggestive. There are in addition other sucking 
insects conimoiily found on cotton, namely, Jassids. Aphis and 
Thrips. 

Trials were made of growing baeteria from the viscera of the 
Capsid but proved negative. As, however, the techuujue employed 
left something to be desiied, this experiment is to be repoiited. 
Attempts were made to rear .sterile n\iupiis and aiiults in <u-<lei 
to carry on retransinissiun experiments; these als^.i failed mving to 
contamination by moulds but a method iui^ now evidved 

which, it is ht»ped, will give good results inid it >liuuld i>e j)ossii>le 
to raise as iiuiuy sterile nym2>ii> as are desired. dTie fact that 
they feed readily on agard)oll ext i act medium promises to 
facilitate the operation ot keeping them alive and steiile luit i‘ they 
have hatched iioiii steiiiized egg.". Att(‘iii])ts induce females 
of the species to lay egg.s in tiie agai--bolI extract medium were 
also not very suceesstul, although one or t\V(i egg." were actuallv 
laid. 

A point which ma}’ not lu* witlnejr ^ignitlcani’e is that, witli 
the partial disappearance <jf tiie."i,‘ twt. tap."iils from the I'n'ld. the 
amount of boll shcddij;g has decrea.'^ed in a nio."! inarloMl inannei. 
This may be pure coincidence , on the other hand, it mav be of gneil 
importance, since one ol the metliiKl.^ ot the .spreading oi bactruial 
disease of plants is by wind and this time t)i the year (.lune^dulv) 
is the really windy season at Coimbatore. 

llie amount of rain toi^ which has lalien tliroughoiit. the cotton 
season is negligible wliicu remove.^ to a large extent a in jt her pos.sible 
method of disseniiiuition of the disease. 

A list is given below of the chief sucking insects found on 
Cambodia cotton {Gassy piuni hirsutum), but so far as any case 
has been made out at all tiie two Capsids above mentioned would 
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sippear to he tlie most likoly agents for spreading and inoculating 
the disease and causing the consequent boll fall. But it is not 
claimed that the disease is dependent on insect agency for its power 
to infect the bolls, a ])oint which we realize is bv no mean.s proved 
and much yet remains to be done. 

The following is the list of inserts found on (otton. which 
could l)e the means of infecting it with a bacterial disease. 

(1) Rdffums iiifd’osds n.sp. MS. ra])sidm. 

('2) RfHfifuix JhirnfHaciddtus. n.sp. MS. ra[)sidm. 

(IJ) tun >]). uK'nrf. i'apsidac 

(4) Mr(f(i( (ihun ifitrn.sis. ])ist, ('apsida*. 

(.5) (U't'i 1 st tuts. Jassidie. 

(()) Aphis ijosstjjn t . . Apliida*. 

(7) fjtanifun n‘(jf’nfn. 

(5) PtdruffUiH ntdjinn:. 

(Oj ■' Idii'i]),- (uni](^termined). 

Of tlu'se. one and two arc presiMit tliioimliout the season but get 
scarce towaials tli(‘ einl of .lime and bi-gnininu of -Inly. Iliree and 
four are piesent in -lu.dl nniiibcr- Init incrc;iso in 4une-Jiily. 
Five was onlv in pc>; cond,it:oii- m the part of the seasoi^ and 
has \ ct Tc. be experimented with a- a ]'o->il>le carrier of the disease. 

'riiere wt've t\v»» outbreaks nj Xo. ti Ui 1 >ecember -January 
and towards tlie end <4 MaiTii. but .\phi.- weie present iti natclie^ 
here and there througiioiil the ^eax'ii. They would not be 
capalde of making the W'UintU in tiie boll wall reteired t<.i 
iiliove. 

No>. 7 and 8 w'eie .ib\av'' p’(‘'-t‘nt but ale not Iike]\' be 
dissenii nat or> ot the (iisc';i>e. No. wa^* ['recent at all tunes ol the 
season. 

11 . 

'Idle following investigation wa." undertaken in (*ider, if jiossibU', 
to asciU'tain the laii.M* oi a considerable loss ol imiuature i otton 
boils. 

Statistics liave only boon collected for a short time and only 
in one small area (about four acres) for bambodia cotton ((jossypium 
h-irsu(um) but the following figures are somewhat suggestive. 
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Total nuiubor of bolls shed from 100 plants between March 
otii and June 17th was 2,045. l)f these, OOO were due to boll- 
worm attack, leaving a ])alance of 1,745 or 00 per cent, it 
mav be stated at once that in the area dealt witli no signs of 
angular leaf spot disease due to ih nnili'daannn were discovered 
although this lias been shown to occur in otliev ])arts of the 
rresideiicy. 

bp to the present tune it would appeal that liai teriai vottou 
diseases have rceeived a great deal of attention in the I niled States 
of AuiorieaJ and a considerable amount oi \v(U'k has also been 
(‘arried out in the West ludii^s.” \eiv little has been atleiu})ted 
in this country and iu‘ eibud ha^ la on made to estimate tlie amount 
of damage and loss iroin this eause. 

According to b. \\ . I'Algertnn^ tl'd-be tliere ar<‘ thret* species 
of bacteria common to rotting l)olU. 

By far the most important in bonisiaiia is B. nfulruci'acfony 
Smith, and this is a true ])aisi^ite altackiug uninjured bolls. 

The other two develop in injuiv-d Ixiils )»i‘ ludis aliasidv alhM trd 
by some other organism. KdgiUton ^tat^s that the annual loss in 
Louisiana due to all kinds of ladl rot ainonnt> to a ronsideiablc 
sum. Lewtun-Braiid (lt)U4) re}ioited the pie>enc»' in alTectrd 
bolls of a rod-shaped bacillus hut dtjc.^ not seem to hnw followtal 
up the observation. His work is vefeiivd to liv South in l)un^lau's 
collection of reports. AOweli'^ ^ugao.sts msi'ct agenev lor 

\)oth a fungoid and a bacterial d\>ri\se and, as a imsms of mntrol 
of disease, proposed control of the j^htiit leedmg bugs. Hr states 
that in Barbados win* re tlie cotton Stainer ^,loe^ not occur lie found 
the “ internal boll disease associated with tin* greim Inig. llarhnul® 


* Smith, E. r. Inlroduction to Bacff.rinl uj n»2n. 

^ Dunstan, W. R. Paptrn and litporis C'/Wm f. udiKjUvn, IIUI, i>R* 1"’ 

Edgerton, C. W. Rota of Ibo Cotton R4I. Umsvina Agri. Hull, li'J -140 ; C. S'. .1. 
12, 1S8U-1013. 

* L wton-Hrajn. H'e4 hid, IV, |.p. 2‘ 3 autl ;J4.\ 

'^Nowell, W. Ite-jf Jnd. Bull., XV, I'jp;. 

^ Harland, S. C. Manurial exjicrirnont.s with Soa IslAnd ( Vitton in St, \ irKi’nt witljfw'int* 
notes on faepTs allecting the yield. ItwC lad. BitU., XV 1, j.. 100, 1017. 
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in 1917 pvits fonvanl the suino view ; he classifies the most serious 
diseases of ('ottoii in. St. Vincent as follows: - 

(1) Internal bull disciise. 

(2) ]‘lxt(*rnal boll disease. 

(:i) Soft rot or Plifjlophfhora disease. 

ftilcrtiHl hoU devcr/sr. !b* consiflers this to Ijc due to the 
;i-rencv of the cotton stainer ( /h/.s-Je/'cas Leth.), Nezara 

riridifht and ])j)S'^ii)lv nfdihih'tud-i, Fabr. 

'The disease* liad not i)een \vni“k(*il out as he speaks of it assuming 
a fnngoi<l or baetmaal pha-e arrurding to weather conditions, the 
latter ])redominatmg dnii'i'a wet wt^atlier. 

(2) hi>lf riiis he considers dm* to B. }U(tl 

ran} and hen* aeaiii >ucgrst'. tk.at weatlier conditions play an 
important p;ut )n n‘gnlatiit'j it- dwtribnllon and tin* amount of 
loss caused b\' it. 

(•>) I'hi" di-ca-c 1 - ,d-<) dcpi^ndcnt on higli ]iumi<li1y. 

It I- inten-ting tn rninpa!.* liaiLind^ ti^u’cs with tliose given 
at tin* begifnnng <>[ tin* pajiei. Fnim a number (d V)oll> <‘ollectcd 
just as they wen* dropping Iw < 1 , 1 - 111 .- the dtn*a>e. as follows : - 

l\‘r cent. 

AlTcrtc<l bv intern, il bnl! di<ca-c . . i»4 

AlTcctc<] bv external <bs(‘a>e . . 21 

lli'altliy boll- , . 14 S 

He detinitelv state- that “all holF elas-itied under internal 
boll disease liad that di-ease and in. oila-rA <o tliat B. nndvmcanim 
wimld not appear to be the princnial cau*^e of los- from disease in 

St, Vincent. 

N,,wvll’ , ,>iitmnin!,' thi- iii 017 :^iv.'s a summary of 

mud, ,,f tlu' r,'s, anvil m tins ami In idly ,U'scnlu's two 

Irn toria isolatml from I'olC whi. li am not B. mahvearruw ami ilo 
not i-ivo riso to Inat si'ni. lln ,„nsi,lnvs tliat nmlnr ordinary 
< omlitions in ilm WVst Indi,- famtoi,! into, lions yroatly prt'domiiiato 

I*. 2U3. lun. 
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over those due to biU'teria but that the proportion of tlie latter 
appears to increase during '.vet seasons. 

There has not been time yet to observe any efTect of seasonal 
variation on boll fall in t^outh India as the experiments were only 
started during the cotton soiison just over, lienee it is hardly 
neeessarv to state that mueli of tlie work so far carried out is 
necessarilv of a preliminarv nature aiul the ex])eri mental details 
and results given in tlie present eommimicatiou will all reipiire 
checking and amplifying as soon as the cotton boll again beco!ues 
available. 

A brief desLaaption of the tlisease as it aifects young bolls has 
alreadv been given and also the fact has la^eii st.;ted that m) fungus 
appears to be responsible. 

It is to be noted that in a district where cotton stainers ]>redo- 
minated the l)olh; attacked l^y disease were mui'h largt*r than those 
ill the district actuallv under (Giservati^an 'Tliis again lemls 
sunport to the \ie\v that insert agciirv is ncrv*>sary for the 
dissemination of tlie <lisea<e. as it is obvious bv comparing the sizes 
of the two insei'ts under disrussion that the rotton ‘^tainer is ca})abh‘ 
of puncturing a larger boll than the (hosid, 'riieridore. gi'-en 
a source of infection, one would I'Xiiect to lind such a state as that 
described above. 

The organism was isolated i)V |)lungiiig the diseased bolls into 
mercuik' chloride solution 1 in 1 .ono and then into sterile water. 
They were then cut open with a ilamed knife and p<»rtinns of tin* 
diseased tissue renujved for examination. 

The {‘ullure medium inainlv used in the isolation of the organism 
presently to be descrilMMl is maih* as follows ; 

H)0 grm. moist interior of young (medium sized) c<nton bolls 
is extracted in a steamer with ion r.c. water. Tin' resulting luasb 
is filtered, brought tr» • l.j Kvre’s s<ah* and 4 grru. agar-agar 
added, and the whole then sterilizer] in an aiitor’hivr at ll.'i ’l'. for 
one hour. I he resultant merliuiu is usr'd either in ]>lates or as 
slopes and is a dark reddish lirown in cobmr. 

If liquid media is desired the extract is tubed without the 
addition of agar. Various inaect* associated with tiie cotton plant 
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feed freely on the solid inetlium ]j!‘e pared as above and several 
organisms isolated frpiii the cotton plant give copious growths 
on it. 

The organism most frequently met with during the course of 
tliis investigation gives a whitisli iiK-lincd to buS, veiy moist, shiny 
growth on tl:e above media. On Ridgeway’s scale it corresponds 
most eloselv to light or]!r;eT<iu< salnum. It has a {listinet pearly 
lustre and darkeiH in enhen with ag**. 

Ifi this ronuexinii it iney be noted that a darkening of the 
eott<in bull (Uiltniv nu'dium omns in tlie region of growtli of the 
above nrgeni>in. Thi'^ is not due merely to f)t]ier romlitions .^iieh 
as din ing oi’ oxidation, as niiiv' b(^ ^een by conqiarisou with iininocu- 
lated tubes of inediniu the sanii^ age. Idiis fact may possibly 
nave scuiie eniuieetion with tlie si;:iiiing of the Hnt in tlie diseased 
t'otton l>olls. 

It is a stout i’(Hl-<ha]ied leu illus. feebly motile. Wram j- ve 
and non-acid fast. It .-t;nns readilv wirl) ZiehRs carbol tuchsin, 
aihline gentian \ and l.u tli- r's ineilixdene )»lue. It was usually 
grown at a teiiipera’ ur(‘ of 'J > ‘27"( . \\'lih li is<irdinary iHaiiu temper- 
atUP' lieie. 

It rjirdh's milk in live ti' xwea; lax - and iriows well on ordinary 
medium such as i:lin‘o>r bcinlh'!!. aiu' o^^e clmi’. steamed potato 
;ind lact(».-e broth. It gives X'ou' - and lhM>],eu*‘r‘s reattion and 
aeiil and 'ia> in litmii^ ulucost' and litinu< lactc'se br(nh. (^irown 
in Inpiid eoiton boll luv'duiiu it uivo a snuill anu uut o gas after 
tliree or four days at ‘2S^(\ 

Two small fielil exjUTiments wt're <ii tempted during the season, 
neither altiigether sati faetorxn In eviux ca>e th.e bolls inoculated 
with tln^ organism r»nted aiul dropjied and tin* (irganl^nl was 
reeovcred, but the cimt rols whii’h l onsisfed id tendei b(>ll^ lightlx 
pricked witli a sterile idatiinim needle also mostly developed the 
disi’ase. t)n botli occa‘'nuis small sho\\ei> weie expeiieiu ed dining 
the (a>urse of tlie experiment which would tend to \itiate it. Also 
supposing that the siieeitie (<rganism is a normal inhabitant of the 
cotton plant merely* xvaiting for an iiijiiiw in order to establish 
itself, it must be remembered that the injury Inflicted by even 
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the finest platinum needle is large when eompared with that given 
by a Capsid. 

It remains therefore to re-isohite tlie organism during the 
next season, to examine its cultural cliaracterislics more closely, 
to trv bv spraying experiments whether insect agency is a necessity 
or not and to endeavour to form soiUe estimate of the amount of 
damage due to this cause. 

Summary. 

1. The rotting and premature fall of tender cotton bolls 
appears to be largelv due to a i)actei’ial disease which is n()t B, 
mtlmcearn))}^ Smith. Angular leaf s])ct lias not been found in the 
district under observation. 

2. Xo fungus has been found as.'iociatcjl with tlie disease in 
its early stages. 

3. Insects ap])ear to play a prnmiiuait ])art in tin* dis- 

semination of the (bsease by alTording a read} means of entrance 
although whf^iier they are absolutely necessarv has not } ct been 
proved. I'he two wliich may be inqilicatcd in tin* s])n*ad oi the 
disease are AV/z/o/,? n.s]). MS. Cajisida* anil Rmjtnus 

flavomandufff-^ n.sp. MS. Ca])sida\ 

IMints in favour of the view tliat tli(*y art* rc<|Uircd arc : 

(n) riie amount of byll slnaltling dc(*lincd with tin* jiartnd 
<1 isa])peii ra ncc of the two (’apsids Irom the fieitl 
although tins ]ia])[>ene(l during a period of strong 
wind whicii lias been sliown to havt* a considerabh* 
influence on tlie dissemination of diseased 
{h) In the dlstih't ininn*diat(*ly under itbservation no cotton 
stainers were oKsi^rvcd and tlie lioll fall a]iparently 
due to disease consisted almost entirely of very small 
bolls, wlierea^ in anotht*r district infected witn stainers 
the diseased hulls wen* much larg(*r wdiich is wjiat 
one might expect from a (oniparison of the size of 

' Faulwettf-r, It. C. Dissemination o{ arj^ulnrleaf B[H>t of untton. Jour. 

11117, p. 457. 
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the eotton stainer with that of the two Capsids 
, described. 

4. Tlic organism considered responsible grows readily on a 
variety of culture media and produces moist whitish translucent 
colonies (ui agar cotton ]>oll extract medium. 

5. Tf tin* damage efh‘cted appt^ars t^j call for control measures, 
insecticides may ])rove sullicient and it may l^e necessary to 
discover whetlier otluu- plants serve as hosts for the insects 
implicated in the sjoead ot tin* disease. 



SOME INSECTS NOTED AS PESTS OF FKIUT 
TREES IN SOUTH INDIA.* 


BY 

T. V. RA.MAKRISIIXA AVVAR. I!. A.. I’.K.S., F.Z.S., 

. 1 .SiSOX/H h n(o{Hi)lo^}lSf . .Vu'/roN. 


Thk vorv iiitorestni^ ainl ])am[)iilut juil'lisliud l>y 

Sir Fieilenuk Xiuliulsoii on A nlua loi tl.u uiirouiai^uiiiuiit ol a 
fruit'growinu industrv in the Madras Pru-'duiicv ' sknuld tuitaiiily 
maku kotli laiidud ])ro|)riutors and rku ( ki\ ui ninu"a kr.stow m<»iu 
serious attention to tins aspect of aunculturu m Souih 1 folia, uc:.. 
fruit culture. Idiere are. nl' ( nurse, a ii'w weikkiujo ai fruit -uoeviim 
tracts in tl'C diiTerent ]>aits dI tlic Iku-idoncc, .-ucb as Salem. 
CliittoiU' and \ izaga]>at<nu lainnu> in!‘ tnuir !iiauu'n(^^ : Kia^kna^iri. 
Penukonda. and Micliaelpatti ^nr rlicn urapc- ' Inn la, Malakat and 
Palnis for tlioir ltaii;tna> : t S!D‘\','rio „^ ntr., j.jr il uir ni,UiL!‘‘>. 

etc. ; but for a tro|U'al imc! like the Madia^ l‘iv-idunc\' where 
tlie possibilitie.s and ]>ntunt lalities bu' 'Ucli an mdn^' w a*o unnrnuin" 
these are coiiipaiativelv vciu' b*w aial in-iilVu hoit , a>id in inatn* 
cases tite iioluslry is (arriod (ui witli \rr\' iink* ■ V'tem <ir <iruani/.a' 
tion. It cannot lie deni<‘(| that the iiidust'\' a.^ a \chcle i> caj>a!>lu 
of consiaeiable exten>ii!n and inipiT a uiiH-nt . ( Ii ati iinu'nt l ave 

already luade a start in this dina tiiai b\' Dpiuiinir small Irnit 
farms on the Xilgiris to beuin with. Xow' tli.it such a lM*<auinJm: 
has l.>een made by Ciuvcrnnumt, and as it is not nnlilvclv that 
landed proprietors tiio will ,->;art on the s<mie lines, it is 
necessaiA that the subject of hint cultuiu '^hould l-e chc^eU aiul 
tlioroughh studied in all its aspu(‘ts so that all such attein[)1s 
might progress successlully. In thi.s j>aper an attempt is luaile (o 
bring together and presiait in a verv luief manner our ]»re.sunt 

* Paper read at the Xiath Indian Science CengreAS, Madras, 192:1. 

( 50 ) 
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knowledge of the entomological aspect of fruit culture in South 
Irulia. 

Tn spite of tlie ahseiice of any extensive fruit culture in South 
India ap])roaclnng anvtliing (‘xisting in the well-known fruit- 
growing countries lilce ( alifornia, Australia or South Africa, it is 
a matter of common knowledge tlnit, just as oui“ field crops like 
paddy, sorghum, etc., are sul^ject to the attacks of insects, fruit 
trees are also lial)le to the undesirable attentions of insects. 
It is believt'd, tlierefone that to one wlio is anxious to 
ciurv on fruit-growing on a faiily extensive scale on scientific 
lines, a knowledge of tiie nisecl pests that have so far been found 
to do <ome apju'eciable amount of haim io our native fruit trees 
will be of s(uue real usi‘ side by side with a knowledge of 
(tther asperts of fruit culture, sucli as soils, manures, irrigation, 
varieties, etc. The information brcaiglit together in this paper is 
ne(“cssarilv and admittedly im]>erf(‘< t lor obvious reasons ; the 
writer. lu)wever. ho])es that it miirht form a small beginning to 
start with in the <lirectin!i of ]Hunoloci( al entomologv. and might 
be of some la^l]) to |UMs])e( t ive fi-iiit-urowers. 

Xumeious in-ei ts (d viiriou- liabiis liave been noted on the 
(■oinmon fruit trees grown in dilhuvnU |a\rts of South India, 
(h tlu'se. some liavo itemi f<ain<] to (au sc ap]u'eciable harm wiiile 
others hav(' so far iadcived milv a- insects of minor importance. 
In tins ]>aper onlv tlio‘<e of tlie flamer category, about which 
we have some dclinite knowledge, are describe* 1. while those 
of minor importance ami otln'ts. ol winch our knowledge is 
imperfect, have been cither omitted or simply made mention of. 
We will consider the insect ]H■^^s iR our dilTercmt fruit trees in 
the Older more ov less of tlieir im]>ortance and value in Soutli 
Indi.a. 

Mnihjo. Insert injurv to the mango plant is chiefly caused 
hy four or five kinds of ]>ests, ri:.. the mango ho]'»pers, tlie stem- 
borers. fruit flies, leaf-eaters and scale insects. The mango hoppers 
(Idioarus spp.) are verv small active creatures appearing in 
swarms on the tender slioots and tlower lieads of tlie mango plant 
during the cold weather. They suck up the nutrition from the 
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tender parts and often produce serious daiuajjje by causing the 
blossoms and buds to drop down, tliereby preventing fruit formation. 
Tliis is the honey dew ” disease as it is called in some of tlie 
important mango tracts, and is well kiiown to gardeners all over 
India. Tlie failure of the mango crop m (‘crtain years is otten due 
to this pest. The stem-borers, of winch the commonest oi\e is 
that popularly known as the mango stem-borer (Bafoceni ndnfs). 
are stout fleshy larva' of longicorn lieetles whicli enter the stem 
and burrow through the interior, feeding on the internal tissue of 
the stem. The borer is often found to kill the braiuhes id’ trees 
or even at times the whole tree. Tlie lU’esenee of the ])est on tlie 
tree is indicated by the heap of powdery wood dust and excrimient 
that is seen on the ground below the aflei ted branch, and also bv 
a gallery -like structure of the same matt'rials on the l>ark of tlie 
infested stem. Fmit flies {CJiatoducus sp]).) of two or three kinds 
sometimes cause severe damage to mango fruits, 'riic wrigizling 
whitish maggots of these flies are found inside infested fruits: the 
latter appear more or loss healthy outwardly in the initial stages 
of infestation, but when rut o])eii will show numerous white maggots 
burrownng through the ]ndp and makimr tlie fi'uit unlit for (*<ui- 
sumption. AMiat liappens is that tlie adult (lies tliriist their eggs 
just under the soft skin of tlie rijaming fruits and the.si* eggs become 
the maggots which, after feeding on the ]iulp, dreq) t<j the soil and 
become flies after passing the pu])al stage. A gnml peri-entage of 
some of the valualile varieties of mango sutlers from this kind of 
injury in Bangalore, (diittoor and Salem in certain years. Of the 
leaf-eating pests of mango we miglit note the common nettle 
grub (Purasa lepula) of South India, an apple green slug- 1 ike spiny 
caterpillar ver\' irritating to the touch. A'ourg ])l<nits suffer more 
tlian grown up trees ; in the former case the jdants arc often 
completely defoliated by liundreds of these slug-cater|)il!ars. Weevils 
of difierent kinds often do appreciable damage to the foliage, tlie 
leaf- twisting species (Apofleruiy lranfiH(i>nri<:u!i) being the chief. 
The mango weevil {Cryptorrhynchus infDfyiferd:) though found in 
South India is not an important pest. Seale insects and mealy 
bugs {Chiormpis, Pulviruiria^ Lecanium, Pamdococcus^ etc.) 
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are also oecasioually found doing damage to the mango plant 
in different places. . 

Citrus. The different varieties of citrus, such as sour and 
sweet limes, lemons, oranges, ])omelos, etc., liave been so far found 
to suffer cliiefly from attacks of stem-borers, leaf-eaters, plant 
lice and fruit -sucking moth. The stem-1 )orers do damage exactly 
as in mango but t!ie specific insects are not the same in this case 
tliougl) tlie habits of the larv;carc similar. The orange borer beetles, 
of wliich two species filoucitc lum Chelidonimn cinctum) 

liave keen notiMl. iwv oft(m laid pc'sts in (borg and Mysore. Of 
file leaf-cjthMs the fiist ]>liice sliould ]>e given to tlie orange butterfly 
{Pupilio a bhiclc iind v< llo\s insect found very commonly 

all ov(M' South liidiin The dark gvvvn eaterpillar of this butterfly 
eats the le:iV(‘s. and sometimes \'oung ])laiits and tender foliage 
siifftu* baflh'. llesides tlu‘ orange biitUu’fly tliere is another tiny 
cater])iilar. tke laiva of yvvy small motli {PJnjUocnistiS citrella). 
wliieli soiiK't ini(v< < ;oises injurv to tlie c‘it!us leaves by mining 
lhro!igli tlie Ic.if tissui* and niakinu the hawes wrinkle and curl 
up. Plant !ic(‘ nU-i) itf the dark ])urple brown kind 

aii‘ touiid now and. then in iMhciit'" on the fresh shoots of citrus 
plants, sueknm U:c nutrition cjk' alT^M ting the vigorous growtli of 
the phiuts : tilteii the aflci ted sliocn*^ fild.e ;iud die. I he flUlt- 
sut'kinu luot li (t ) jthttlt ny j -i ) i- an lilt cresting and lure exam]dc 
of an adult le|>idopt»‘rou> insect <iiusing direi t damage to Ji crop. 
The nudli whicli is stout ainl I'eantilully ooloiived flies about at 
ni<dit in tho oraic'c gardens ; a number of these inotlis settle on 
the ripening citrus iruits- pierce them bv means of their huig 
probosi-is, which is supplied Nvitli sliaip spines, and suck u]i the 
fruit juice. .Vs a n^snli the fruits begin it' rot and drop down 
before tlu‘V laptui tnllw In this maimer severe loss is now and tlion 
sustained bv orang(‘ gardener> in some vears. es]H*cially in parts 
of the Northern Tirears. Speaking of citriiS pests, wo in liulia 
might congratulate ourselves that some of the worst' pests of litrus 
trees found in other i'onntries have not yet been noted in India. 
I refer cliiellv to the dreaded Mediterranean fruit fly (Ceraiitis 
('((pituta), a tei'ribli‘ menace to iltnis lailture in many countries, 
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and scale insects like the purple and the cottony cushion scales 
{Mytilasj)is ciiricola and I eery a piirchasi). Of course more than 
one scale insect has ]}een noted on citrus in parts of South India, 
but none so far as a serious pest. 

Pamegramte. The specific pest of this delicious tropical fruit 
is the fruitdioring caterpillar of a butterfly popularly known as 
the pomegranate butterfly {Virachola isocrak-s). Tlie butterfly is 
one with coppery blue wings and is found fairly common all over 
South India. The larva is a fleshy dirty brown ('aterpillar found 
inside infested fruits, which generally sliow a hole on tlie surface 
through which excrementitious matter is tlirown out by tlie boring 
larva. An infested fruit when cut open sliows many seeds ('om- 
pletely spoiled and rotting mixed with excreta of the ])orer. A 
hairy caterpillar (Eiiproctis fraterna) sometimes apja'ars on this 
plant and does some damage to the foliage, but is not as serious 
as the fruit borer. 

Juk. Similar to mango and citrus, the jak tree also suffers 
from stem-boring grubs ; often the mango stem- borer is itself found 
on the jak tree. Sometimes the shoots and tender leaves are 
profusely covered Avith colonies of mealy bugs (Iceryn and Pseiulo- 
cocciis) visited l.'y sAvanns of ants. These mealy bugs drain the 
sap and affect the vigorous groAvtli of tlie slioots. At the time 
Asheii buds and fruits begin to form, a slioot-ljoriug caterpillar 
{Glyphodes ccesedis) and a fruit-borer weevil are seen to Jo some 
damage in parts of Malabar, ^I}'sore and Godavari. 

Bananas. In South India, as far as we know, the banana 
plant is not subject to any serious pe.sts. Tlui foliage is occasionally 
found eaten by caterpillars of sorts— chiefly by a black hairy 
caterpillar [PtricalUa ricini), a spiny slug-cateiyiliar (Parasa lepidu), 
and a smooth dark broAvn caterpillar {Prodenia lUnra). Tlie well 
knoAATi stem- borer of banana {Cosmopolites sordidus)^ a small black 
Aveevil AA'hich lias recently become a serious pest of tliis plant in 
Australia, Fiji, etc., though found in a few places in Soutli India, 
has not yet assumed the status of a serious pest. Lace-wing bugs, 
plant lice and scale insects are also occasionally noted as minor 
pests. 
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Gnife. Tlie only insect that miglit be called a specific pest 
of grape in Soutb Tnclia so far is tlie grape-vine flea-ljeetle (Scelodonla 
-iiifjicollis) ; it is a very small active eoripeiy Ijrown beetle wbicli 
av)pears m numbers on tlie vines and liites lioles on tlie leaves and 
render ]utrts of the ]>lant. It lias been noted cliiefiy in Krisbnagiii 
and renukonda in Soutli India. Tliis in.sc('t lias not yet gained 
the notoriety of its American consin tlie gra]ie flea-beetle of Lb S. A. 
(FifUa ^vitlrid(i). Ill this c.onnection. it migkt also Ije gratifying to 
note that mil vine-vards. tlioiigli veiy few woitli mentioning, liavc 
not yet admitted the dieaded grape-vine Di} lloxera (P. vai>ta(rix), 
a very seri<His pest in hairope and Ameiica. ^^dlen land is not 
j)io])erl\ worked before planting. gra])e-vine setts occasionally 
-uifer from tin* attacks of whiti* ants, just like sugarcane, in some 
tracts. ( ockchiifer beeth's an* occasionally found feeding on the 
tender loliagc at niglit. and now and tlum Spliinx cateruillars 
(II (ppotfinf sij]),) alsc do somedamagt* as leaf-eaters. Scale insects 
(Pidnnarut >]>. an<l Aspldi<^h>s egr/o/n'o) liave been often noted on 
the leaves and shoots also. 

As a rule, this plant ‘suffers cliiellv from tlie attacks 
cl a nu*aly scale (/bde-ha;/ /r/ ps*dt<). (oloiiies of wliich sometimes 
cover tl:e wliole loliagc as white meal\' masMw winch a. re ^■i:nteci 
by swarm-; ol black' ants, the ants ottt‘ii dobig greater liarm as 
carrier^ ol the pc-t ; as am after effect a sort of sicldy black 
bliglit appeals on the plant. The an* mvariabh subject 

to frnit ili*'-. olten tin* same as found on mangi). Xotc and 
ll:en stem-boiing bet*tle grubs are a.lso fonral as on the mango 
tte(\ 

MAoiis, l*huit !!i<*^ (oiistitnte tlie ma.in pest of melons of 
difTcnmt kinds though now and then a leaf cateipillar ((rip pinnies 
oc/zr//) ami leal la'ctles (. 1 o/dm/'n sj)]n) do some sulistantial 
dimagc. may In* observed in important melon tractvS 

like Kiirnool ami ('mldappa. 

Fimurutd. I shall not omit tlie tamarind altliougli it is 
'“*t comparable to other fruits mentioned above as a typical 
'dible frnit. It is very common all over South India and is 
'‘xtrcmcly important as an essential material for culinary purposes. 
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The fruits and shoots of this tree suffer from hard scales {Aspidiotus 
spp.) and mealy bugs. 

Of the other fruit trees which are found in different parts of 
Soutli India but which are as yet of minor importance, we miglit 
make mention of fig, pineapple, custard-apple, wood-apple, cashew, 
sapota, papaya, Zizfjphiis and the bread-fruit tree. Of these, 
the papaya, sapota, custard-applc and bread-fruit tree have 
not so far been found to be attacked l>y any serious insect pests. 
On pineapples grown in parts of North Malabar I have recently 
noted on the fruits a mealy bug {Pseudococcus brojnelice), and 
believe it might have been an introduced pest. Tlie wood-apple 
fruits are often bored by caterpillars wliich spoil tlic fruit pulp, 
and the foliage is eaten by the common nettle grub caterpillar. 
The edible fig, of which we have hardly any crop wortli meiitiouing 
in South India, has been found subject to tlie attacks of stem- 
])oring longicorn beetles [of which there is one (()leneaimpt}fs hi lob us) 
special to fig] in the same way as in maiigo and jak. On the foliage 
a slender ashy grey catequllar {Ocinaru vurians) and some greyisfi 
weevils are noticed frequently. Mealy l)Ugs and scales also (xa-asioii- 
ally appear on the fruits and tender shoots. Zlzj/phus. winch 
is very rarely found cultivated, suffers clnefiy from the attacks 
of a fruit fly [Carpomyia vesuvianu) and one or two (aterpillars 
infesting the fruit. Though these are at present of minor 
importance, it is not unlikely that some of the finer varieties of 
Zizyphm which are now being tried in some orchards might be 
liable to the attacks of the.se pests caiisirig some notai)le injurv. 

Coming to the insect pests of introduced fruit plants like 
apples, pears, nectarines, plums, etc., which are eliieflv grown nnlv 
on the hills and upland tracts, our knowledge is much more imperfect. 
On apple plants grown on the Nilgiris and Shevaroys the w'oollv 
blight {SchizoMura kinigera), a very destructive pest of apples in 
Europe and America, has already gained admission, and is beginning 
to assert itself. 

Though it is not the object of this paper to add anything in 
the way of control measure.s against the various insects noted above, 
for the obvious reason that very little w'ork has been done in tfiat 
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^]irection, it might not be out of place here just to indicate in a 
very brief manner some of the main principles upon which all 
.^uch control measures may be more or less based. All insect pests 
of fruit trees - for the matter of that all insects—can be Ijrought 
togetlier under two main groups according to their feeding habits, 
riz., those that damage the plant tissue by biting and chewing, 
railed biting insects, and se(‘ondly those tiuit affect tlie plant not 
by biting or chewing, but by sucking uj) the plant sap from tlie 
tender portions, ktiow'n l)y the name sucking insects. Under the 
first category we miglit include tlie different kinds of stem and 
fruit-boring larva' and leaf-eating caterpillars and beetles. In the 
latter group w'e have the mango hoppers, tin* citrus plant lice, 
scale insects, mealy bugs, tin* fruit -sucking moths and other Imgs 
sucking the sap from the tender portions of the tniit trees. Except 
in certain s])e(‘ia! (*ases. all (‘ontrol measures depend a good deal 
311 the aliove groi!])ing. wiiii li. ol c(;uvs(*. ])re-su])i)oses a knowiedge 
jf the food habits of eadi ])est. And this is particulaiiv so when 
insecticidal motlu)ds are concei’iUMl. l"(u’ all borers inside tlie stem, 
dioot and fruit, a dire( t curative measure like tlie application of 
insecticides is impiacticablt* in mn.'^r rases, as tlie creatures are 
iiiti'nial leeders : so. only such ])rr\ia\ti\-r metlKHls as will check 
:lie multiplication of the pest are praeticai'le in snrh cases such 
IS pruning the affected lu’anehes. cutting down and lairning dead 
md dying .‘^tems. ami destroying infesteil fruits. In some cases 
vhere beetle nr moth larva* bore into thi(k sttiiis of trees, thev 
nay be pulled out by a iiooked wire, or killed by injeetiim a 
M)isonous mixture by means of a sAuinge. For fruit hies, however. 
:he only possiUe methods as far ;is wa* know at present are destrovinof 
nlested fruit and trajijung the adult Hies by ])oisoned svrup. In 
he case of leaf-eaters like cateipillars and lieetlos, thev can be 
‘asily colleeted and destroyed by simple mechanical moans, or 
‘ insecticidal methods are demanded, which will rarelv lie the case 
fur as W'e know' at present, a poisonous mixture can be dusted 
sprayed on the folia.ge on w'liieh the inset'ts feed, 'Plie particular 
‘iass of insecticides used in such cases is called a stomaidi })oison 
'«k 1 this is the kind generally used against biting insects : the {xiison 
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mixes with the food and poisons tlie insect. Tlie common stomach 
poisons kno^^]l are Paris green, lead arsenate, zinc arsenate, etc. 
For the other class of insects in wliich we include mfiiigo }iop])ers, 
mealy bugs, scales, plant lice, etc., insecticidal metliods will be 
found more practicable and elTective. Phe kind of insecticide used 
in the case of most of these insects which are sucldng in habits 
is called a contact poison : contact poisons generallv affect the 
insects chiefly by external irritation and closui'c of the resjaratoiy 
holes : sucli an insecticide does not mix vdth the food of the creatui'e. 
Among the well-known contact washes used arc fish -oil soa]n (rude 
oil emulsion and tobacco decoction. Sj^iaying ex]'icrimonts (‘arried 
on against the mango hopper pest^ with such waslies in different 
parts of India have been found effective, and this metliod is b(‘comihg 
popular. For plant lice, mealy bugs and scales also .<uch an applica- 
tion will be found effective. As stated lad'ore, peculiar po^ts like 
the fruit-sucking moth and l>ug.s niiglit rci.[uii'e special mctliods 
based on common sense and experience, such as coveiing the liuils, 
trapping tlie insects, etc., etc. Pliere is little douljt that insecticidal 
methods of pest control always play anim])oi1anl ])art in oicltanls, 
since some of tlie most destiuctive of fruit tive ])ests ap}H‘ar to 
be sucking insects— scales, mealy bugs, hoppers, jhant lice, etc. 
That numerous scale insects are found (m all kinOs of fruit trees 
may be made out not only from foreign ]>nbli cat ions on f?uit culture 
but even in India it is the casts ride my ])a])ei“ (m " (’rx-citlu' affei ting 
fruit trees in South India.' As sudi. (^Muy ii uit-grower who 
wishes to cang’ on his woi'k on scientilic and succ(*ssful lines will 
do well to stock some of tlie im])ortant a])])hanc(‘s and materials 
necessary for carrying on iiisecticidal metiinds of pest (oiitrol 
whenever wanted. Among tliese iiiav be meiitioned a. kna]»sack 
spraying o'utfit, a brass .yringe with a long sjioiit, for treating 
borers in stems, one ov two hand nets, and a small stock of insecti- 
cides like Paris green, lead arsenate, fish -oil soa]) and crude oil 


^ Tropical AgriColturi.il, LI, July 191S. 

^ MepoTt of the Proceidings of the Third hhiomolugiciii J/ceUny held at Pv^n, ItUlL 

pp. 601—610. 
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emulsion. These may be considered as essential things for a 
gardener in the same manner as are his garden implements. In 
speaking of control measures, I may add a.s a general statement 
tliat the economic entomologist who has to deal with fruit insects 
has a most lavourable field where some of the methods of applied 
entomology could be profitably demonstrated to farmers and their 
confidence easily gained. 



grtirlcs 


THE CLASSIFICATION OF SUGARCANE VARIETIES.* 

This paper^ is a serious attempt to lay the foundations for 
a modern and up-to-date eIassifi(*ation of canes, Tn a recent 
issiie“ we dealt with the introductory ])aragraphs, on deterioratioTi 
of cane varieties, bud selection, flowering of the cane, ripening, and 
the spoiling of the cane juii'e after c‘utting. luit left out thos<^ on 
the soils of Porto Rico, the history of cane introduction into the 
island and long ratooning. as rather of local than of gcnuu’al interest. 
In the present note we propose to confine ourselves to Katie's main 
thesis, the botanical study of the (at ne as laid out by him. 

In the '‘Species Plantarum/A)ublished in 1753, Linnaais iiuiuded 
two forms under Saccharum, S, oJfi(‘iff(tr>nH. lound(‘d on thick- 
stemmed tropical canes, aaid S. .s-yeVu^o/o a wild glass : but the 
latter, not being a true S(icch(i/-^n)t. has been ex(iude(l by modern 
authors. Earle traces t]i(‘ rapid addition sujiposed species 
by subsequent authors, till, in IS33. Kunth in Ids Knumeratio 
Plantarurn" lists 22 forms besides varieties, wliile Roxburgh in Ids 
“ Flora Indica ” gives 1 1 as occurring in India alone. Later ( litical 
revision, however, again reduced the numlau-s. till in ISHV 
Ilackel in fits monumental revision of tlie grasses in tnigler and 
PrantTs “ Pflanzen Faniilien’' recognizes 12 s]»ecics oi SarvhirfOfi. 
while Hooker in the '‘Flora of British India'' (IS97) gives only 
5 as indigenous in tliat country. Both ol these authors .sc]>aratc 
the genus into groups, in the first of which, Eff-Sdcchaniw or 
true sugarcanes, are placed S. officinarum and S, sfontimemn. 


* Reprinted from the Itder. ,^ufjar Jfjur., No. 28.1. 

' Karle, F. S. Sugarcane VarieticH of Rorto Rico, II. Jour. Porto /OV'‘ 

V, No. 3, .July 1921 (insued 1922). 

^ (vier fiuijar Jaur.t 1922, pp. 23f>“2.'j9 (Jyri. Jour. Injia, -XVIi, p. ->87). 

( ^'0 ) 
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Alter tliis suniinary, Earle concentrates his attention on tliese 
tw'o species. He quotes Bar))er (1915) as demonstrating the great 
variability of S. spontaneum in India and its close connexion with 
the various groups t»f indigenous canes of North India, and attributes 
tt) that author the ide i * clearly indicated if not o])only advocated " 
that all cultivated sugarca.nes. whether thick- stalked (tropical) or 
thin-stemmed (Indian), arc really desceiulents of this wild form. 
It may.be permitted to the writer of this note to point out that 
Barl)er. in siibse(|uent papers not apparently seen lyv Earle, was 
not successful in his atteju])! at tracing a clear line of succession 
from iS. spontaneum. througli the primitive Indian canes, to the 
thick-stemmed canes of tropi(‘al countries, and finally came to the 
conclusion that the (nudence ap])eared to liim rather to point to 
two stq^arate linos of tlesc'cnt of cultivated sugarcanes. the Indian 
canes, on tlie one luind, arising in India from an ancestor sniiilar 
to, if not identical witli, S. .^ponfnneui/i. while the tropical forms. 
t>n the t>ther hand, ap])ear to have had a separate origin in the 
islands of Polynesia lro!u a closely ap|)lied species now prol)ablv 
extinct.^ Tliis question of the origin of tlie tliick and thin-stemmed 
cidtivated canes, wliicli differ markedly in certain respects, ('annot. 
however 1 k‘ considered as closed, at any viite until a detailed 
scientiiic study has been made of the largu^ collections cd cane arrows 
known to exist the mass of material cidiect^Ml at ( 'oiinbat(ue). 
Such a study is higlily desirable, as the results would be hiunded 
on a true botanical basis, and might throw iin])ortant liglit on the 
matter. 

After tra<‘ing the variations in the number of species re(‘oguized 
by th{‘ (dii«d botani(*al authorities at different periods and tlie 
cldet differenees between S. spontfincum and N. officina/inn. Ihirlo 
turns to re(*eut advances in the descrijUion of eanes. and singles 
out the work of Barber in Itidia, dealing eliietly with Ittdian forms. 
jum] Jeswiet in dava, who.se material was mostly of tropical kinds. 
Me considers that tlie work of these two authors has laid a broatl 
and siu'ure foimdathm for the study of sugarcane taxonomv/* 



^ inter. Sugar Jour.^ 1020, pp. 249 — 251. 
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adding that in his opinion for the first time we have descriptions 
of cane varieties that are sufficiently full to permit of sure identifica- 
tion.'’ Of the two he selects the work of the former as better 
fitted for his purpose and “ more nearly conforming to ordinary 
botanical usage,’' pointing out Jeswiet’s remarkable method of 
dividing the parts of the bud and other regions of the plant body 
into serially numbered areas for purposes of description, especially 
for noting the presence or absence of plant hairs, seems to introduce 
an unnecessary" complication ” although followed in this by 
Fawcett of the Argentine Sugar Station, nho has recently published 
some most useful cane descriptions.” He accordingly, in tlir 
detailed descriptions of the Porto Kico canes, follows as closelv 
as may be the terminology’ of Barber in the hope of standardizing 
cane descriptions.” although expressing a doubt as to the ihselulness 
of the detailed measurements of the length and diameter of different 
parts since these factors are so greatly' altered ]>y conditions of 
growth and environment.” As will, however, be seen l)cknv, the 
use of these characters is inevitable. 

The following is a sununarv of the points selected by Earle 
as of special importance in describing different varieties of cane : — 

1. General habit. ^Maether the plant is erect or soon prostrate, 
stouling lightly or heavily, general vigour and ])ropensity to 
arrow. 

2. The stalk as a irhole. Average diameter, colour and bloom. 

3. The character of the internode. Comparative length, general 
form, the presence or absence of the groove and its character when 
present. 

4. The node. ^Vhethe^ this is constricted, even or prominently 
enlarged, and whether it is placed at right angles or ol)Iiquel}' to 
the length of the stalk. Under the node should be considered the 
characters of the growth ring, root band, leaf scar and glaucous 
band (bloom band). 

5. The hud. This gives characters of greater taxonomic 
importance than any^ other part of the cane, although it must be 
recognized that the bud varies at different ages and stages of 
development and judgment and experience are required in the 
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v,‘ lection of typi«‘Al ones. Under tins heading Earle notes tlie form 
(»i the bud. its aj)ex, tip* flat sterile margin, the ])uint of genuination 
(wliere tlie new slioot ap])ears), tlie a^^eraoe size e.speciallv in 
rt'lation U) tin' otlnn’ ('leinents of tlie nod(u and the presence or 
alisence of liairs, esp(a:ial!y at tlie base, on tlie sides and at the 


(1. The leaf-shcath. Tlie ]>resence or aiiseiu-e of shaip. stiff 
lams over th(‘ surhua* ami then' rf'lativ(‘ ])ersistence, the 0('('nrrenee 
ef uaixor bloom, and tl!(‘ general tone id' cnlour. In the leaf-slieath. 
the throat, collar, ligiile and tlie hgular ])i'oc<e<s or yjrocesse.s 
dtoiild ]>e 

i. 1 Ji(‘ (('ifj -l/lffdf' . Its LTciieral jxisitio)). whether spreading, 
strictly m'ect or eica t w'itii dcM'lined tip: the c(»lM\n\ measuremeiUs. 
i-hara.eter ol the serrations on the' margin, and the* liairs or cilia 
near tlie base. 

S, '! hr Hfjlf,‘r('.<crrrr. \ lull (.b‘seri])tion'‘ should include tlie 
rOiow, blit th('sc‘ Dot lnMui >tndK‘(t ior the* l^nto llico \airieties 
(les<‘iib(‘d lit tlie pa]H'i'. Inmig onh' m a suitable condition for a 
\erA briel ]>eriod and, in many cases, sc^Moiii oi nc‘\er lieing produced, 
hot practical ]mi p«K(‘s it scmmi.s bc^st to igiime the cluiracters aiiorded 
hv tliem, although taking note' of the tendemev oi’ tlie reverse to 
{rc‘(‘ a rrow ing. 


In tin' list of ( an(‘ vaiicUic^s rcH-ordc'd for Poito Hic’O, eoverim^ 
■jiages. all tltc‘ information whiclt Karh' lia< beem able to accumulate 
'hiring his stinlies is scU foitli under each vari(“t\'. This infcumiation 
'‘oveu's a \ery w id(‘ range' and incindc's its source or ttrigin. oecurrenee 
in t!K‘ island, value' agriculturally, vigour ainl ccfinparative suscepti- 
bility to various ])('st,s anil disease's, synonymy, cdu'uiical constitution, 
■chiptahility to various canidit itwis. tonnage', ratonnmg janver aiul 
torth, A detailed descri]>tioii is given in simple ladanical 
language', on the' lines note'd above. As an example of tlie latter. 

have eluKsen Uristalina (White Trans])arent or Light ('heribon) 
>1^ perha])s the most widely distributed and useful variotv ; as tlie 


h<‘r juits it, '‘as indicated by long ex])eriene'e, not onlv in Porto 
b,! () but ill all parts of the world, thus is one of tlio best varieties 
b»'‘ general planting and one of tlie very few on which it is safe 
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to base tlie entire sugar industry of any region,” Tlie following 
is his description of it : — 

“ Erect, then declined, vigorous, a good stooler, arrows freely 
at some times and on some soils, under other conditions it seldom 
arrows, btalks medium diameter, green, usually with a strong pink 
flush, bloom heavy. Internodes medium length, cyliiidrical ur 
somewhat tumid, straight or slightly staggered, furrow evident, of 
medium depth. Nodes oblique, constricted ; growth ring yellowish 
green, conspicuous, elevated ; root band narrow, oblique,* slightly 
constricted, rudiinentciry roots small, inconspicuous, pallid with 
brownish centres, in about three rows ; leaf scar glabrous, wide in 
front, adpressed behind ; glaucous band constricted, rather narrow, 
not veiA' conspicuous, blending with the bloom of the internode. 
Buds medium size, triangular- ovate with rounded base, exceed iim 
the growth ring, margin wide, strongly shouldered below, germina- 
tion apical, base and apex adpressed cilia te. Leaf -sheaths glabrous, 
greenish, quite glaucous ; throat densely lanate and with abundant 
long coarse hairs ; collar conspicuous, reaching the midrib, lanate 
throughout ; ligule medium width, margin even ; ligular processes 
usualh only one developed. Leaves abundant, spreading, flat, 
medium length and width, about 7 cm. Imight green, minutelv 
serrulate, the margins at base ciliate for two or three iiulics.” 

After the conclusion of the description of the varieties grown 
in Porto Rico, lists are given of those kinds which, from the present 
state of knowledge, are considered as the best for general planting, 
for moist well drained alluvial soils and scmi-poyais (semi-marshes), 
compact poorly drained maritime soils and clay alluvima red hill 
lands, lands with lime sub-soil, and salty lands. Also lists of verv 
early maturing canes, canes to hold over for long ( rop, and canes 
to plant in districts infected with mosaic. 

Then follows one of the most ambitious features of this important . 
paper, namely, a key founded on the botanical descriptions already 
given, by means of which it is comparatively easy for those accus- 
tomed to such work to run down a cane and give it its correct name. 
As far as we are aware, the author has been the first to attempt 
this with the sugarcane varieties of a tract which have been 
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adequately described ; he published a tentative key in the first paper 
of this series of three,^ but as this was before he had seen the later 
morphological work on -which the present descriptions are founded, 
the kev has been recast in his preseiit paper. This is a notable 
botanical achievement as regards the classification of sugarcanes. 
and brings it into line at last with tlje botanical work on other 
crops which liave rec(Mved a thorough scientific study. For those 
unaccustomed to use a key, the author gives a series of useful 
hints. 

From the foregoing we conclude that, right or wi’oiig in matters 
of detail, the intrinsic importance of Earle's rontri))ution towards 
the difficult and intricate problem of the classification of sugarcane 
varieties lies in the following : 

(1) A thorough and up-to-date study has been made of the 
multitude of cane varieti('s collected in tract. (2) A careful 
analysis of the synonymy of tlu^se as compared with the canes 
cjrown in otlier countries often under different names has been 
made wlierever ]K)ssibie. (R) A well chosen selection is offered from 
recent moip]iologi(‘al work of those liotanical (haraeters which 
appear to him to bt^ of ta..\onomic importance and of easy recognition 
ill the field, <ni<I on these a useful Viotaniral description is based 
wliuh lias been compressed into a moderate s])ace. (4) An analytical 
key has lieen jirejiared. in wliicli sonu' of tlie lea^ling distinguishing 
characters ai'c em])hasizeck and by wliich varieti(;s/*au be named 
and tlien cheeked with detailed botanical descriptions. 

Tt is however to be noted that tlie author l)y no means clain.s 
tliat this is the final word in the matter, lie offers his work as a 
sample whidi mav be useful to work(‘rs in oll.er tracts, in which 
of course the material to be dealt with will differ in many respects. 
Ill such studies, .cs new iorins come iiiubu* review, tliere are certain 
to be local changes in the relative vaJuc of di.-^tinguishing characters ; 
for botanical features wliiidi are stable under one set .of conditions 
and in one country have been jiroved to be less so, at any rate at first. 


’ Karle, F. 8 . Suijan'ane varietiea of Porto Ricn, Jo /•. Ptpt. A<jri. {'orio A’lVa. Ill, Xo. 2, 
Vil 191ft 
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wlieu transferred elsewliere. This was the case with canes groAva 
for a century in South India, where they exlubited a strictly limited 
range of coloration, but wlieii taken L500 miles north developed 
new shades ; and similar facts have ])een noted in richness of juice 
and vigour of growth, which in certain introduced forms deviate(l 
considerably from the Tiormal for tlie hrst four or five years aftci' 
change of locality, and then gradually assumed tlieir usual values 
in these respects. The leading idea is thus the intensive study of tht- 
canes existing in a definite trad and thorouglily acdimatized in it. 
The greatest obstacle hitherto existing to th.e evolution of a, system 
of classification of sugarcane varieties has been tlie feeling that 
larger and larger collections of varieties grown elsewhece were 
necessarv before such work could be commeticed. Earle lias si low n 
that this is no valid reason against such work being undertaken. 
This is a great step in advance, and the way is now open for a 
botanist in any tract to examine his local material and ])iib]isli 
a synopsis of the cane varieties grown tliere. e need nut await 
the accumulation of vast collections of (/anes derived from <dl over 
the world before starting descriptive work ; and it seems to the 
writer, from the facts mentioned above regarding the instability 
of newly introduced forms, that a better result is likely to l>e ol)tained 
bv a series of isolated surveys of thorougnly estalhslied forms. 
Such local studies of the material at liand have tlie advantage oi 
proving immediately useful to the planters of tlie tract, and tlie 
new forms arriving can be readily worked in as soon as they have 
become acclimatized and have proved wortliv of consideration. 
A complete classification of the world’s siigar(‘aiies is at present 
unobtainable but, with a gradually increasing nut n her of siuh 
individual surveys, should not be impossible to tin; well trained 
systematic botanist of tlie future. [('. A. H.| 



XKW WATEH SELF-K\ISKK.* 

EPKTCIENT METHOD OF USING LOW HEADS. 

Ax apparatus ]ias been erected in a river in Surrey which has 
('['cated the greatest interest in the scientific world. It is the inven- 
tion of an English engineer, Mr, T. G. Allen, of the Allen Hydrostatic 
Pump Syndicate, Ltd., of London, and consists of a self-operating 
in(nnis of lifting water in any quantity to any desired height without 
tlie use of any moviitg ])arts except an inlet and outlet sluice-gate. 
It is entirely self-contained, and ] provides its own motive power hy 
the employment of two natiiral sources of energy - the weight of 
a column of water and tlie pressiiic r)f the atmosphere. 

Llie o])eration is continuous and the plant requires no housing, 
attctiti(ui. or supervision. H may V)e built of timber, steel, or 
concrete, or anv wator-tiglit material, and is of very simple constnu'- 
tiou. 'File water is pushed and pulled upwards by successive 
impulses, Ojie is that of autoiuaticallv com]n‘essed air. TIuMjther 
tlic pressure of tlie atinos])herc working against a vacuum. Tliesc 
impulses are self- induced, and follow each other in continiiOu.s 
alternations. 

Small fall. 

In all countries tlie re are large streams on whicli hydraulic power 
dcvelo|)ments are not feasilihq owing to tlie small amount of fall tur 
" head availabh' for driving turbines. It is axiomatic that the 
lower the head the greater the cost per lioise-power developed. 
In ail countries there are arid or semi-arid areas, but the local condi- 
tions. plus tlie cost of pumping, liave made irrigation impossible. 
At other points there, are tides whicli csinuot be economically used for 
]>owor on account of the enormous expenditure involved. 

In each of the ahove cases there may be ample water, but the 
water is not in the riglit place. Tlie farmer on the hillside is ruined 


* Reprinted from Kntjineenng Supplement to the Overseas Daily Mail, dateil Itith 
[>U‘inber 1922. 
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by drought while lie looks down at tlie river in tlie valley. The tides 
ebb and flow, with their stupendous energy still unharnessed. Tlie 
river glides to the sea and, beeause its fall is so gradual, turns nothing 
but a few millwheels. 

These are the cases, or some of them, to whicli tlie “ TTydrauto- 
mat ” is directly serviceable. Furtliermore. it is the only thing that 
can serve. Nor lias the ]>rogress of scientific research yielded any- 
tliing so far which lias a ]iaralle] a]i])lication. It wouhl not la‘ 
applicable did not the theor\ marcli in step with tlie gn‘at foia’cs of 
nature, and draw from them V>ot]i its simplirity aicl cTnaencv. 

Ta1ce ilm case of a river on whif‘h tliere I'an bt* had a head, say, 
of 0 ft. Til is hea<l may lu" developed very elieaply. t'specially if it is 
onlv desired to use a part td the flow (or nmtive piir])oses. hi tliis 
example tlie upper level is th.e headraeto the h»\vrr level the ta.ilra< e. 
and tliere are six vertical feet between tlaan. At the halfwvav 
point, or low'or. a elctsed Tank is rraistnirted. projinitionate in sizr 
to the capacity of t]:c a])pai'atn<. This is < allrtl the optoating 
chamher. and it is sippflioil witli an intake pipa from tin* headrace, 
and from it tliere goes a discharge ]>ipe to the tail rare. 

Series of t.wks. 

Above it a fliglit of alterniitiiig rh>serl and nprii tank's is mn- 
structed. which mav eitlier hr al'oNa* mn* ainulirror plaretl iik'r a 
staircase. These tanks are intor-eonneijed lo' watrr-si*ah*d >upply 
pipes. Kach of the clo>rd tanks i>. m iclditinn. ronplrd to tin* 
operating chamVier by an air conducting ]ape. Th*- mniiiinod rapa- 
city of tlie closed tanks is erjual to tliat of the njiriating rhandiei. 
From the top a duct conveys the lifted water to the di'sireil point. 

Operation is confined to two strokes : ]nesMiir then sm-timi. 

Pressure is created by the weight of tin* watr^ column Nchii T 
flows into the operating eliamber from the }n*a<hv,re. Its elb*<'t i> t- 
compress the air in this eliamber, and force it out along the an 
conducting pipe, whence it enters tin* ovi‘rhe<nl closed taiik>. J h* 
efFect liere is that the water in these tanks (wlu< h has l.enti lifted hv 
the preceding stroke) is, in its turn, forced o\it, ami pushed uj’ 
through the connecting pipes into tiie next tanks. These are open 
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(ini’.s. I liis watt*r rjniiiut duwiiward.s again, as the open end 

- I ilit* ]h]>e l>y which it lias come is sliglitly above the surface at the 

< (iin])letion of tins stroke, llie <’ompressed air. tlierefore, can only 
M.ivc tlie water upwards. One fliglit is thus accomplished. At the 
riid i)f this pressure str<jke tlie o]>erating cluimber and oy)en tanks 
irc full of wattu’, but th e < h>sed tanks are full of air. 

Suction is g<»verne<] entirely by tlte normal pressure of the 
at e on tlie earth s surfat i*. lie contents of the operating 
* luiubcu’ are aiitnnnitically drawn (h>wn and discharged into the 
tailiacc. Simultaneously the inlet valve from tlie headrace is 
automat it^illv ( losed. 

A \ acuum i> thu*' < rcatcd in tie* f>]u‘rating chamber, and this 
\iiriiuni extends to all tlu‘ higlicr closed tanks thnuigli tlie meilium 
ot the air-condiu t 1 1 !g pipe, fn M>n>c(peMi< c tin* is'ater in each cjpen 
tau]\ (tlicvc b(*inii now full) !■' sinhial up one flight int*> the next liigher 

< io^cd lank. At the ond of tins '-int ion st i ( )kt‘ tlie oi i(*rat]no eh amber 
and open tanks ari* « in]>ty. aiid tl.c c1o'^*m| tanl's arc full of water. 

I he llilc, fioin tin* lie.idlacc is tIaUi a Ut oiu.j ‘ jra I!\' (»pcueil. pressure 
Water ica.lMiit ted- and tl.e po'-vui i' -tioke ic ommenced. 

1 he pipes b^■t\^♦‘cn tlie tank-^ ate all w'a t ci led . sr» that all leut- 
letuih caUc^ {») lueihaiiual clu‘'h> aO‘ dl^]H‘]l^t'^l with and tlie 
downward escape oi i oinjirr.-sr^j air i- oi'^vnitt'd. Tliu^ tlie 
‘ondiieting pipe only tiansiiiils t]ji‘ at iiiatiiu: agrnt iiom tlie opi-rat* 
leg eliaiiilMUn in wiiidi that agent l- devt^loped. Kn>t. as eolu- 
pie>M-d air. it toiee,> wat(U' up iUiC jiight Irom the do^ed tank^ int*> 
tie- open <uirv. Next, by the ]nill o| a vaMiiiia, il dinus the water 
n]i a further lliglit from the ojieii tanks t.i tla eh*sed om-s. 'riieie 
i" no eseajM* tiom tl)i> seouener. It is a matter of pu'^li and 
pull. 

lie- llydiaiitoiuat ’ is automat it ail\' juimed. A cock is 
‘tixated in the conducting pipe between caeli of tlie closed tanks, 
i hcM* cocks st‘i t ionali>e the apparatus, there is placed on the 

"perating <hami»er an air vent, useil only in ]uimiiig. Wiion tlu' 
diaiulM-r is entiiely empty this air vent is o]>ened ami oiHwating 
''"ittu' admitted. I he air vent is tlien i loscd, as also the c'oek 
hetween tlie two lirst eUiscd tanks, hlie operating chamber being 
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then discharged, a vacuum is formed, and the lowe.^t closed tank at 
once filled from the source of supply. The next stage is accom- 
plished by opening the next cock in tlie conducting pipe, and so on 
until the system is entirely primed. 

The system is equally effective at both low and high lifts, and 
at no point is there more than a few pounds ]>ressnre [)er square imdi. 
no matter what the height of delivery luav be. !n the example 
quoted the maximum pressure is less than Ifj. per s<|Uare iiu'h. 
This is an important advantage. The height required is reaeheil Ijv 
carrying the series of closed and open tanks, together with the 
air-conducting iiipe. to tlie desired point. 



Jnstalldtiun in river at Carshaiton. 


The 


, j ‘ ‘ ICO a no runmnL' at K arsli 

•le arrangemr.nt j.s ,.,|uallv si,i,p|,. l,„, ,litT.n.|,tlv’ appliori 

VV'" I .■Inuma'ta.l, a„.l it oml.- 

CJir "1 sl.n..,., 

to tip ''f ' '""''■ollii)” the Piitrv of wntci 

- operating chambor. From tlm l,e,„l u .mull pilot .siphot) i. 



NKW WATKH SKLF-RAI.SFK 


71 


!,■]. ;in‘l into a sol f-d raining hnckot oonnocted by wire 

, ;,ltle witli tlio inb't > f»nt IV)1. 

On tlie (‘()m])leti(jn of the [ire.ssure stroke t])is bueket is filled 
k\- the ]nlot sijdion, and by its weiglit opens tlio outlet. At the end 
of the suet ion stroke. th(‘ bucket, being now drained, is ovor-weightod 
li\' tlie inlet sluice and rises, thereby closing the outlet from tlie 
operating chamber. This ^'(u■y simple action maint.'dns the positive 
action (d both inlet and »nitIot. 

HxCfOSS AIR. 

It will la* observed tliat in the above exanpde one portion of a 
-(ream ele\ate< anoflnu' ])ortion of itself. Ihit this is in m* wav 
I'ssi'ittia 1 . ria* ” 1 1 \'drautomat ma\* cnnv<*ni(‘ntlv take jU'cssure 
tri'iu a muddy river in order to lift the dean tiow of an adjacent 
s])iing. 

Tt was foureb as had ln*i*n ant icijcitcd. tliat unless >]»erial 
piovi>ion \sas made there \sonid i" .i >ma]l but constaiitlv increasing 
addition to the air column lu the 1 1 \'di am* eiiat . ' d.ue To the fact 
that air bubblo< mu't oft^ei br l oried m b\' the (>]M‘ratiug water, 
.Uid also a> the le-idt of the liberation b\‘ aLtitalioii of some of the air 
emit nic'd in water it>elf. 

To mei't thi'^. a sim]de airangeiuent ^^as <lev!M‘d bv meair^ of 
whieh the excr--- ail \^hen it iMl!rrt< j-- i u t oiua t UM 1 1 \' ilisohargerl 
and the air eojunm kept at exattb tlie liglo jeriLuh. This relief 
uiilv etunes Mito action when <*\i e^s au' lia> a^ cuiurd; ted. 'I'lie 
rcnt.nning an' l^‘duletl to at mo'^pherie pies-ure just btdtu'e it is 
laretini by the suetmn stroke. 

'I'he pritieij>le of the “ lhdrautoiiu»t '* admits of its being 
constnuded in vaiTais tonuv to >uit re< juirements. In adilition 
to the (h^sigti shown m tlie illiist i a t ion . it mav be built m tl'e spape 
cf a selfo'ontained towau'. a stand ]0]nn or silo. In this ease tltere are 
I'lereK smaes^ive ^eetiems, separat(Ml bv tlo(M' witliont anv air 
• paces bc'twtam. The oiping mav be all inside, and itself be <d 
concrete or even ghiZtM] tile. 

Another verv simple nudhod is ti> arrange the “ Hydrautomat 
niecossivo ste])s on a Inllsidtn and ]dac(' most of the ]nping under- 
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ground. It be uiiderstootl tluit the oj)e rating eluiml>er iaa.\ 
be installed at a eoiisiderable distaneo from the open and eloset 
tanks. This involves ineivly tlie letigtheiiing »>f tlie oonductinL 
pipe. 

The photograpli taken at ( arslialton (see Text-figure) is (hiring 
the pressure stroke, with water issuing from the deliverv. 

KfFICUT of LKAkACK. 

It will be understood tliat tlie ra]uditv »>[ the evrle de])end^ 
entirely oil the speed ^\ith wliu li the (t|)eratinL^ rhamber is tilled anu 
emptied and is merely a matter ol ]npe sizes, given a suital»l.‘ 
supply of water. 

In tliis illustration ean be s(u:m the >niall jhlot .«?iphon referrei] 
to. whicli fills tlie self-d raiTiing bm ket. 

The siphon is not in aetinm because tie* .ipparatus is on 
pressure stroke, and the water in the operating rbamlan no* 
risen high enough to make the si])h()n diseliarge. 

^should an\ leakage ueeurinthe llN'draiitomat/ tin* operatioi 
will not be stopped, luit onh* al!eet<‘d in ]u-opoitjiin to the sizo of th* 
leak. If tills is the escape ot <iir outwards dn the pi'e»ure strokte 
it means that, while less watm' is being jlelivered. there also ie>' 
air to be exhausted belore what nniaiu> ra retied i)\' the suetios. 
stroke. If an excess of air is sm;ked in during the latter, n meau' 
that this excess will be auioiiiatieally cenled at om e \tv the air reliri 
attachment previuuslv mentioned. 

Ihe II}drautomat eonceits the enutainod rmmgv of hog 
quantities of water at a low laanl into that of a >mallei qiiantitv *•; 
water at a high lieud, and may ns.-d to e.unpel a stream t<» hoiM 
part of Used up o\er the laiul Du <lomestie or agi imllural piii jiose^. 
Tlie inveiitiou is ol the greatot .dmplieity. but patent rights n. 
all the principal countries (d‘ tie* world hav.* f.een granted after ke. i. 
investigation for prior claims. 



cn OPHIIATIVK MAIiKKTIN(; (iK (n)TTUX.* 

TllK KroNOMU’ SALV VTlON OK THK 80UTHK10N >T\TES 
OK \MKlO('A. 

A KKW yrars a^o some <‘nt«*r|>risiii<_r, pns-ihlv satirical, citizens 
nj AIal)ania. a statue t.i The Iv.’ononiic Saviour 

nf tlic South the iniu h'liated Afexit an li< >ll-\s oevih Tlie holl- 
w'cevil. sai<l the ntizaiis nf Amustnu. ha^l foiaa*)] tlie fariiier of tlio 
Soutli to ])laiit somethin^ !)r.si(]<^s rot ton. Xo\vaflavs lio is ])utti!ift 
in (•n>])s of rtu’iK u'ator-rnelou. jauis. sweet potatoes. an<l a lot of 
otIku' thines. [[e is raisiiu.^ }ioa«;. aut] eettine ginxl |>ri(“es for theiu : 
Trvuie Ills hauil at fniit-Ljrow iniT. tnu k ^.trdeiiinir ;(n,] ^ a nuiul>er 
(it ways r(‘])aii'in^ tlu^ ravam'^ of tli*' entton oest. 

'rin‘ saiiK' s\'steiu (if (‘N'liica! jiliil((S(i](]i\' iua\’ suiue dav ius]>ire 
auotiuu' (Jjroup of rltl/ei)> in some otluT rottoii town to ercet a 
statue tdthe ‘‘ street lMiy(U\ the Kane dl < I'ltTiii L;ro^^■(‘^s a rlevor. 
'kilful iihli vhlual. who lias made hi*' h\ in^ ii\' in>pertiiii; tlie cotton 
<t f.niuer liriiiiis to town. Iiuyini: if from him arid selliiiL: it liiniself 
tor a litth‘ mor**. K((’ tlie " >tieet iiiiNcr and the ( autoii broker 
art* a(]mitt 4 Mlly two of tie* main rea-oii«> loi tIkv ( o-opmat ive nurket- 
uei assoeiat loll ]dai' imw swe‘*p!i'i; th.- South. 

( 'o ( iperat i vr* mark'Uim: i- notlnue n.-w m the North and North- 
\\('sT, wieua* r(‘forn\s of an iiuoaiian natuii' widl as of a political 
nature iia\(‘ ixaai tin' riih' rather than tlu‘ i xreption for ten years, 
but the Soutli, hy tradition, roii>ei vat in e. ](o!iti( alls' : eoonomi- 
eally the teiahuicy is even mor(‘ pron«ain ed. The growtii of the 
' <> (ipcrative riK^vement among lla‘ Souiiieiii iaiiners is all the more 
interesting. 

A stua Kssrrn kxkkuimkn r. 

'rh(‘ fanner lias for veai.-' lu'en It'd on t he i able that t he [U'i maples 
“I eo-upt‘rati\ c marloning were succ(‘.'>ful!y applicable to minor 
‘ 1‘opj;, fruits, truck products, but not to the lug crops, the market 

* lU'i»riut<\l fn>iu I'hc Mat%(Ji€sicr (tiuirdutH ComijictxuU^, dated JTtb August, 1922 . 

I 7:i ^ 
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for which was worhl-wiilo aiul tlie sup])ly derived from a large 
area. ?o tlie cotton farmer stood idly by. Ins own crop subject to 
tlie most violent ftuetuatit)n<5 {>f a speculative market, and watched 
his neisrhbour witli cantalinuH's. calibages, ])eaches or ])ecan'^ stdl 
tlnovigb a co-operative Viodv, receive excellent profit^, aral liavc^ a 
nice V)alance in tlie bank. 

At lengtli the cotton farmer began to i pies t ion tlie view that 
major commodities couhl not be marketed in common. He studied 
the various factors of tlie situation, and came to tlie conclusion 
that the wav he ami has neigld)t)urs over t!ic eleven cotton J^tates 
rushed to market eacli fall with their fleecy sta]>le cut prices un 
the cxchan£re>'^. and trimmed their ow'ii profits to the l)one. He 
l>ecame convinced tliat his cotton was worth just a little mon“ 
than the factois and buyers allowed him. He laMMiuc insurgent. 

Oklalioma started the ball rolling. In l!>*j| ])rcgre>sive gri>wers 
of that State organized tlie Oklahoma Cotton ( Growers’ Co-operat ivr 
As.soeiation, It w’as an experiment, and thtT»‘ was much opposition 
to It ; yet in that year tlie ass()('ialion handh^l al out bales, 

for over §15.000.000. established w'a relmuscs, staffs of griiding 
experts, pools of various grades of staj^le. aii<l gained a f^Mit-liold 
all without a cent ot ]>ai(hin eajutal. Their >m’ee^s was noised 
about. Planters in Alabama. fJeorgia. .Mi>>issij)pi . rexas. .\rkansas. 
the C'arolinas. pricked up theli' ra.rs. 4’hr\' in\c^i juated. and 
l>ecame convince(l. New ;isso(aation>; wore organiz' d rapidit\' : 
over 120,000 farmers signed Hie a.-o'( iati(ai ^oI)tr:^et^. and this fall 
tlie American Cotton Crowers' ICxeli.ingr*. an aHiliafitm of all rh«-r 
State groups, will enter the market with approximatelv 2,5oo.ooo 
bales of cotton under control of its members. 

IllO.NenAO er*NTRACT,s. 

J hese State associations are alike. Tliev make a long-teiin 
ironclad contiact wiili tiu* grower loi :)j] the cotton he raises. It 
he fails to delixer it to tlie association a seviu’i^ ])eiialt\ is attached. 
When the cotton eome.s to the* association ea' lt bale is grailed and 
pooled iu grades; the ave.rage ])rie(‘ a certain grade or lot britig.s 
over the season is that paid to tlie fanner. 'Dims the gnnver 
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r.wvivPS tlio pric’<* to wliicli I is cotton entities liinn an^l he 

lint ]>enalize(l !)ocausc his cotton came in late. The svstem of 
•ntcrnal pooliim ensures fur each fanner the same price ff]r tlie 
snne quantity ami (jualit\. reganlicss of time of rleliverv or sale, 
j'l’j' (’ottt)n ^ets into tin* liamis of ex|i(o‘^< wiien it reaches the 
ic^sojaation. ! he\ epade. class, and s»dl jf f(,{‘ tin* fai^mer. instead 
nf working against liim. as tlie Inokrrs and stna-t hnver.s in the 
verv nature oi tilings ar“ forced to do. 

Financing motlnxis have Keen wanlosl uut and tested, fn 
1 ana. for instam e. tlie farmer dcli\aTs his cotton to the nearest 
-iin. where he gots a I'cceiiit fnr it. The ain ship- it to an a-sotaatlon 
warehouse. Tiie farmer can tale* hi- >hi]>]ini‘i rc<. ript to his loi ed 
hank and Foriow ten cent.< a jjound mi it. AftiO’ c little time tiie 
as^ix'iation riMmlairsc-i the Wank for ticit Inaii fuim funds it has 
seriiiax] from the ch‘ariii;^ leai-i*- m ^\ ar [''inam c ( lUtMiiation. 'rjn* 
farmer docs mu rix ci\a‘ the lo-t n! lii- mnuMV ini tin* ciUton until 
the -clliMti -casjiu ends ; War he ha> Wmi laimht tint the delav is 
ti» 111 - advantage. WiM-ausr the <jiadu.d rclra-t tlic rotten pHoanit- 
t Witaik in the niarki-t and a i ^Misccjucnt < ia>h m priies. 

In t!ic <hort life «.f tlic imo-rini-nt -♦*\cia{ j>ninTs have Ween 
'lcmnnstr<it<‘d. Mr. t'arl M'illiam-, Iha^-idcnt ,tf the American 
^'nttnn (Ii’nwms' I’Wxclianctn dcdiiic- thcni thu- : 

1- I hey have jn'nvcd that avnau'c taTiiin- will -i^n and 
.litidc l»v hmc term, ironclad contiao t-. ^W)!a■ than CJo.oiki cotton 

taiiuer- iia\'c alrcadv sigtu'd tliCM* contracts, 

1 hi*\ hasc pioNt'd tiiat sinli Migani/at mr- can ite linaiua'd 
<'!( a Was},- (if rfanimxlitx cnH.itmal tor the janp.i.'^e (•! orderlv sale. 

•W They havi‘ demmist rated tliat expert stavice can hv 
I'crtniimal l}y the tmqdoyec.-i nt tanners' ‘'rganizations just as well 
hy thns«* o| private iair]iora1n>ns. The tfcir '^tate associations 
new acti\e arc handling mort‘ than Soo.uoo.ooo worth of cotton 

season, and are doing it tdlicieiith'. sam'U . am! on tlie ajiproved 
I'l ! n( i|)h*s of citv Wusincss. 

W 'riiey havt* eliminated wasttn mtdli< lem y. and spei'iilation 
'** ‘ouniry markets. They liave practically eliminated country 
‘I tluanigh u sy.^tem of pn>mpl w arehousing, and other ilumage^s 
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througli blanket insurance. They have sui)stitute(l kninvlcdgc for 
ignorance in the dealings of the fanners with the buyers of cotton. 

Not a vanacka. 

Mr. Williams does not think that the co-o]jeratives are a ])anac(‘i! 
for all agricultural ills, nor tluit thev are desigiu'd to combat the 
law <.‘f supply and demand. They are sjiecilic associat ions foi 
orderl}- marketing, and shorten iiig tin* roult* between producer and 
spinner, he says. “ 1 hev dcilare no war on an\'()ne ; thev are 
in search, oi the Idgli dollar tor cotton, Tli(‘\' are WiU’kin^ in harmon\' 
with a large ])ercentage of the big i utton c.xporteis ami brok(US.” 

Just to sli<.>w what the co-opi*rati\'es have done, the following 
tigures. lepoited at a recei.t meeting of the Jbiard of Tm.'-tees ot 
rhe Kxcliange. at Birniingham. .\la. is illuminating ; 
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Total Iigjs:* j ea.’a.oxj* 

*'J'he tota's ar^ apparciitiy inr' rrrO, hut thf v .iro a.s r,hi»un in ti e 

In May tlie hlearing non>e A,->o( liitiun of Litth* lloch agree.; 
to put Up §3, (<00.000 to help the Alkait-as t u ('peiat!\e iiiiaiicing. 
Ih(* Atlanta fianks in Jura* jnit u]> isA.oon.ouo for the (Jmigi.i 
As^tK’iation. J he Mar Fitianee ( oi']>oratitm is <l()iitg its .'-hare. 
Tl;ere is iuj trr>uble in regard t<» tin* financing. 

I his fall will see the (;o-operati\'es for the lust tune a si/.t'abh 
factor in tlie t'otton market as a whole. Hitherto it lias lM‘er 
exj^enna'iital. J la* fall of 1022 inav see it be< (im(‘ a real fort t* ii 
the cotton-growing industry. The Soutli is wat<'hing it with tie 
great<‘st hoj)e, fm' cotton, after all. is still king, notwithstanding 
tlie pretenders to his throne. 
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TfiK Sections of Pliysiolo^v aiul Agricult\ire of tlie British 
Associ:iti(»n Ijehl a joint discussion oji vitamins at Hull on Friday. 
Sth Se])temher. 102*2. 

Professor J. Drummond s])oke of the crt^at strides that have 
heen mad(' sim’e the discovery of the vitamins liv Hopkins in 1012. 
]k)tli the existence ;ind tlie indi^pejisahilit v of thes(^ substances are 
now ennnrallv acce]>ted. 'The fa r-rea(‘hii]e importam e of the quali- 
tative com])osit ion of tlie di<‘t ol man and animals is beine rrfaduallv 
a]^])reciateil. and tlie sieniticain e of tlior'C fai tors whicti exist in 
eytremeh’ minute amounts rci ituni/ed. Tliree substam e.s of tlie 
soaallt'd vitamin i Ia-< liave bem differentiated with i imtainty and 
it IS possible that imue exi>t. I lte\’ {]n not a]i])ear to be uf one 
rliemical tv])e. and the on!^■ uioiind f»>r eroupine them to^etlier 
i' tliat tlu‘V i>rrur. and are efTrrti\e. in veix' small amounts. 
I’arallel exanqdes from the inor*j.inic food < nn.‘'tiTuents are known. 
'Uch as the value of minute do-i^- nf iiiilele's in the treatment and 
|Uv\nmtioii fietal atlivrosis in >wine 

Tlie eferii tissues ot ]ilants wuuld -crm tn Ih‘ the chief site of 
vitamin sviithe^is. altliomjh hoM'V luin ol pi. ml life devoid of 
phottM-ataU't ic piuiuent." can appainnlx prodm e the vitamin H. 
I’laiit lissiH'S umhaibtedlv tiuin the dirert tU’ indirect source of the 
'' itaimn supnlv of animals, but w c art* i>ntirt'l\' cinoranl as to the 
n'*!*' (tt flu- vitamins in tin' plant i1^e|t. 

Storai^e nf tlie \itamin A ma\ take ibace in tin' tissues, liver. 
;md ImmIv fat of animals, and ma\ sei^e as a i 'st'rve from whi<h 
■iie drawn supplies to maintain Nitamm roiictmt rat ion of milk it 
t!w iliel <lurine the lactation ]aMaod should be deticient. 

In collaliorat ioii wiili Dr. /ilva a prohmet'd investi^at ii>n oi 
ki e origin (»f the larei’ stoit^s vitamin in cod-liver luls lues 


• frvni S‘‘turr, N*'. 


( " ) 
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recently been made. It lias been ascertained tliat tlio marine 
diatoms synthesise the vitamin, and that it is transferred to the 
tissues of mimite animals ([ihinkton) wliit'h thrive on the unicellular 
plants. These in turn form tlie food supply of larger sper-ie<. 
particularly small tisli, wliicli in their turn are devoured l»v thr 
larirer tish, sucit as tlu^ cod. 'rhrouLdi all thesi' stages tliere i> 
apparently a transference of tlu" \'itamin, endinji finallv in the 
storage in the li\ erof thec(>d. 'The modern nu'thods of manufactu 
of coibliver oil <h> not a])])rerial>ly lower the \itamin vahn^. but 
there are wide variations in the value of diiTerent samples winch 
are probably i'onnecte<l with the seas(mal chamtes in tlie fee<(ine 
habits or pliysioln^ical condition of tin' lish. Considerable work 
has been done on the ehemical nature of tin' viiaimn A. loat an 
isolation has not \et been made. It is \er\- .'-taiile. except tn 
oxidative rhaiig(c-. and ]>asses into the unsa]Miniliabh‘ fraetioii oj 
the oil. Cholesterol. j)igments. aiul otliei’ fractions rd this fi'aclio?, 
may be removed without loss of ]>f)tenc\. 

('aptain J. Cohliie^ gavt* a number of illustrations nf tlie valuv 
of the apt>liiation of vitamin tlieories in orartieid pie-feedine. 
Frequently the usual t\q)e of pie qiet is deti< ient i?i vitanans 
particularly vitamiti A. and tlie iienelicial influeiicr of coddnao' oil 
or td’ feeding on ])asture or Im erne in sm li cases is rtunarkable. 
In the compounding of rations «‘are sh.ould be taken to ensure an 
adequate supply of food-stufFs rieh in vitamins. otloTwist' then* i> 
danger of sub-nonnal growth. im])aired resi>tanre to infe<'tions. an<] 
disturhances of the power to prodme and rear normal soung 
Tlie majoritN’ of the cereal ]>ro<hicts are deticirmt in \ itamin .\. and 
the ainonnt in the diet is not raised mucji bv the use of separated 
milk. SiK'h <liets can be su])plemente<l bv small additions (d eod 
liver rub 1 '2 o/. dailv for full-grown pigs, or bv access to pasture. 

Coddiver oil is alsr> valuable in maintaining tlie vitamin value of 
the milk yielded by cows on winter rations in stall, wliiidi otlierw 
tends to fall. The aflministration (d ( f>d diver oil, if of gofxl (piality 
does not produce flavour or taint in }>igs or milk and l)uttor. 

Dr. Atherton Seidell (New York) d<'scribed lii.s attemy>ts at tin 
separation of the vitamin B from yeast by tdiemical iiudliods. By 
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[-Isolation tlie vitamin from yeast extracts on to Fuller s earth, 
.nul extraction of the activated solid with alkalies under suitable 
M)nditiuris. considerable concentration of tlie active substance 
,.,Mild be etTected. Tlu- resulting extract when fractionated bv 
j,re< ipitation with silver salts gave active fractions, but these have 
ti,a vet yielded a puia* sul>stanc(‘. 

rrofessMi- \V. ]). Halliburton referred to the necMl for caution 
that enthusiasm for a new wokI .sucli as vitamin did not (jverwlielm 
tln‘ important* of otlier ilietajy units. There must not be a loss 
of persp(s tive in viewing the fiirietion of these newlv discovered 
Mihvtances. 'I'hmv is also need hu fujtiier ]e>carch on the nature 
of the sni stanees (auxiimujes) w hieli ale belie'ced to act as vitamins 
[or plant git^wth. 

Mr. -Monkton (opeman agre(*d witii tla‘ ijiijjoitamc rd vitamins 
for the young and gnrwinc oreaiiism. Imt ipic<tioned wliether 
they aiv as important, nv not actually dcl.*t d imis. to the mature 
ummal. in sonic rc>carc}ics which had HM-ciitlv l)*am nmdc under 
the auspices (d the Ministry -d Health, eviden. c had been i»brained 
tfiat I'at icnts >utTcring from malienant urnuth-- had ns ci\'cd benefit 
from a i oiirsc .d tcediim on dict.iri.- dcficicni m vitamins, 'rheie 
wa'' aNo a delinlfc. if microM opu , toll in tlie Ivcoi>t rar-< dmeral's 
figures for ( om cr diirinct!>c vear.- of Wa r. w’ en fond restric- 
tion- w«*rt‘ ill f<u'( c. 



STATISTICS OF THE MILK-SUPPLY OF BOMBAY^ CITY. 

Is 1915 Dr. H. II. Mann, at tlio request of the Muniripality to 
examine the milk-prohlem and make his reeornmeiulatinns for 
improveiiieTit. liad tlie statistics td tht' milk-sii])p]y wni'kcd out. 

In June 1922, a systematic survey was made of the city’s 
milk-supplv by the writer, and the following (i^izures ina\ pn>V(‘ 
of considerable interest loth to the general puMie and to t}iost‘ 
engaged in tlie studv of tlie milk-pri>blem in this country. 

The total quantity of milk (’onsumed per day in H()mb;i\ 
amounts to 22.997 gallons, oc., 220 9 lb. As tiu‘ population ol 
Bombay, according to the last census. wa< 11. 75. 914. the consumji- 
tion of milk per head works out to oz, 1 1 ih <is will Im* a<liuilt(‘d. 
is not what it sliould be. especially in a country likt^ lndi<i where 
milk forms one of th.e princi]>al artit lesol di»-t ImuIi ol the ridi and 
the poor. 

Out of tlie total quantity, IS, not) gallons ol inilk, cc.. 7S ]>er 
cent., are ]>roduced within the municipal limits in tlo' town-stables. 
Of the remaining quantity, 4.So.3 gallon^, cc.. 21 per i‘ent., are 
hrought by rail from the suburbs and beyond. The fartliest |)iac*‘ 
from wluch milk is brought by rail Kirk'ee i>n the O. [. Ik Itailwav 
and Xadiad on th^^^ Ik, Ik ctiiil l'. I. Ilailwav. The remaining 142 
gallons, i.f\. one yiereenf.. are brought to Bomi)ac fi-i»m tlie subuiB^ 
by road. 

There are in all 9J mihli-cattlc -tables in Bombay kitv ami 
tlu^se contain in nil alxjut lO.ttoo liead rif cattle. Of this number 
about 95 per cent, are milch -buff.does and the rest are ciovs. 

Idle abf^ve figures conq)are unfa vourabiy with those colier-led 
for Dr. Maun in 1915. It was tluui estimated that about 204 )tHi 
milch animals were stabled in the city. Out »>[ the total sujiph 
of milk S3 per cent, wa.s jU'oduced in the to\s-n-stabh‘s, wliile 17 
percent, was hrought from outside. The total quantity of milk 

{ m ) ' 
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(•(insuined per day in tlie city was estimated to be 30 /J 00 gallons, 
and in view of the fact that tlie popidation then was smaller than 
\vhat it is at [)rese nt, tlie coiisiiMpitioii of luilk per head was higher 
than that of to-day. 

This state of ailairs nia\ be altril)uted to the rise m tlie cost of 
ioud-stufls whieli leaves a jiouj* margin (d prolit to the cattle-owner. 
The i ur i’eaSi‘d railway freights liave not only added to tlie cost of 
milk-t rajispoi t . imt also have added to the initial cost tlie animal, 
.md with the jnovailing lark of funds all round, inferior t\“[)e 3 of 
animals are now l.)eing pun hased. 'I'lie liigli rent of city-stables 
riinging Irom K^. 3 -S to iis. S per najiitli ])er liead, the slaugliter 
Ilf prime animals altru' tlu'V run dry and the destruction of tlio calves 
of rl:i>s animals stabhMl in tlu‘ citv are other factors wliicli have 

tended \o aiatMituatc tin* dillicultw [/al Iv. KuTUAVALA.] 

♦ 

4c * 

TESTING COTTON FIBRES FOR STRENGTH. 

rui- d’extih Mateiia!" ( oiniiiittei* (iH3) of the Amei'ican 
Snrit*t\ for 'i'estiiui MatciiaU lias issut'd a i‘e]u.nt (TiXtile WvrhL 
Stii .lul\, recommending the adoption of the following 

ientati\(* method> lor tt*sting cotton hbres : 

!. The strciigtli sliall l>e the strength a gruuji of libres 
e.xprosed in tt'Hns of a weight etpial to a unit Wt*ight id 2 Us varn. 

) I* Sditiph. 

'2. (^0 1 he* cotton shall be pulled down in tlie custiaiiiarv 

nt<nnn'rol a cotton c la>>er whn h jirodm c^ tibre> iliat are esseiftialh' 
para llel. 

{li) The blues shoMiU'than 7/S in. shad la* leinoved 1*;. means 
a small bnisli. 

(i ) Idn* gtcinp or bundle of bbres shall be eut to ecpial 7/Sin. 
to assure all fibrrs lading 7/S in. hmg. 

{(I) Tin* bundb's shall lie weigheid each bundle to weigh 
'0'pt«»ximately OMMII g. 

" (c) 'I'hi* ends of eaeh group shall la* cemented with collodion 
to juevent the tibies froiu sli]>ping. 

“ Five Imndlos si tall be used. 

b 
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(b) Proved} { re. 

“ 3. The samples sliall bo exposed to a relative humid itv of 
70 per cent, ior two liours before wei^hiii" and befon^ testing fur 
streii^th. 

‘‘ 4. Tlie conventional iiu^lination balain e testing machine 
of lOdh. capacity shall L'o used witli tlie clani]) moving at the rat(‘ 
of 12 in. per minute. 

“ Tlie distance between the clam]is shall he \ in. 

“ Tlie clamps shall be flat, of the nudal or rul)lier insert tvpc‘, 
1 in. in width and -I in. in depth. 

“ 5. Tlie result shall be ex|)ress»‘(l in terms of an equivalent 
weight of 20s yarn by the formula : 

Strength in ounces of (ad ton ecpial to unit of 2Us yarn ^ 

Sum of strcTiorths in puinvls x 10 x lolPO x 7 

Sum of weights in grams x Slo x 2o x dtj x S. 

It will be observed that no detailed results are published and im 
information is given as to the cmisistemA' of measurements and 
probable errors to lie exjMMted. <)V)viouslv. as unlv d tests are 
advised, mucli will depend on tlie wav in wliieh sam])h‘s ari drawn, 
and the signitii:ance of the n^-ults is somewhat doiilitfiil. It 
clear that the procedure is by no means sperdv and probabU* far 
more useful results, for the same ex]ienditure of time, w'onid be 
obtained by the use of single fibres in a Maga/ine " te'-tei’ as des- 
cribed by Balls. [B. (h Buux.] 

THE FORMATION OF SUGAR AND THE RIPENING OF 
SUGARCANE.* 

Tins publication consists or two partvS, tlu' first dealing with 
the physiologv' of sugar formation, the s(‘cond < oiitaining a detaile<l 
discussion of the metliods used in Java to harvest the ( ane lieMs at 
the exact moment of highest maturity. In the first })art the author 
looks at the question of prfxlucing a ( aiie crop from a j)hv,siological 

•Suikervormin^^ en rypin- by het .iiikerriet. ly J)r. J. Kuvprr. An^huf d. 
Suxkennda4rieinNed^rhM Indx>, 1922. 2oacol M/., 195-321. MHoUliiu'cn No. 5 with 69 

diagrams in text 
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|K)int of view ; it is ern])liusjz(‘(l that liglit energy is the most impor- 
tant faitor in pnMlm-tion of organic matter; hence cultivation must 
}n‘ (lirectod in such a way that as hig)i a perceiitage as possible from 
this energy, wliicli is a constant per unit of area, may be made 
useful for the ])lant. From this point lie discus.se,s tlie question of 
distance between tluMaiue-rows aiul betw(‘cn the jjlants in each row, 
the inlluiMice t)f yt^llow strijar di.sea.s<‘ r)n sugar production- — l>ecaUvSe 
m the attacked piaiits there is a shortage of clilorophyl whence tlie 
availal>le light energy. Canieit lie fullv employed— , and the question 
of tying u]) the raiie as a means of cotitrol against lodging. I^inding 
the tops together is sliown to be a metliod wliieli may do sometimes 
t'ven mor(‘ damage to the rrop than lodging, because tlie leaf 
siirla' (• is redured in this way. ami a laTtain amount of light energy 
issp'tiiefl. The rrlation betweon ranr [uodmiion (cellulo.st‘) and 
sugar roiitent is also di.sciis.s^'d. 

In tilt* s(*eond part tlie im*tliod mn]»loye(] in .lava to watch the 
emirsi- rtf tlic ripening pnM »‘>> is t]t‘.><‘iil>ed. Sam] ties are taken on 
ii fi\r*d system in tlie liehls ; tlicsc .''anqiles, ‘ ruitaining on an average 
■20 oanes. are eiit into 3 parts, w'lbt ii a tv st'paratelv analvsed. The 
-ainjkles are talmc at regular time, with an interv.il of 14 to 20 days, 
rht* coiii-se of matniing t^an la* judgt-d b\- the relation betAveen total 
Solids and the rjurttiiuit of pnritv in tiie dilTerent ]>arts of the sbdk : 
it is alsr t shr evil tlmt t he glm ose ratio « hanges in a wav ^cl^ch is just 
tie* contrary from what is H'en in the jieoentage of available sugar, 
hrotu these Nim]>les the intliieni i* of the different conditions (d 
giowth sm-li ascaiis<’fl by soil and cliinatr' niav be sthui. If is proved 
that till' month in which the cane is planted and tlie age <d tlie eane 
has a coiisiderahle inlluence on tlie eoursr* of the process; if climatic 
eonditimis are favourahle the sugar content of these holds of different 
agt* may reach almost the Siiim' final p(*rceiitage ; in imfavourahie 
1‘onditioiis tln^ last planted cane will not iwuli the Siime sugar 
‘“Mtent. DitTeremes exi.-^t ]M*t\V(*en wet ami dry climates and 
l"‘t\vt'en s(‘veral cane varieties, wlii^h are dealt with separately. 
Numerous graphs illustrate these chapters. 

(’a no ripens in tin* most mgular Wiiv in tlioso districts when' 
de re ia eitlu*r no rainfall or else a very small amount during the 
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milling sCtison, Rnd wlion tlio soil luis n moistuu* (’oiitmit whicli is 
hardiv sufficient to allow the eaue to grow hut just sutlives to kec]) 
it from dying, 

♦ 

♦ ♦ 

BRITISH MILKING RECORDS. 

First 3,000-gallox cow. 

Fi'RTHER evidence of the reinarkahle iiu]>rn\’eMU‘nt in British 
dairy cattle since the inception, hy the Ministry of Agriculture, of 
the movement to record the milk yield.s of co\\s. is furnislicd hy threr 
recent record-breaking ])eiforniances standing to tlir riedit of tin- 
British Friesian l)reed. 

At midday (m Thursday. L’Utii Ortohrr, tin* lhiti>li 

Friesian cow, Biuokside ('olantlia, <-o]nplt‘ird hei- \icld ot 3.(Kio 
gallons of milk in les.s than ItUa da\'s. Tin- ( ow. t»\vn<‘d hy thr 
Hache Herd at Fin don, AN'oithing, is the lust ( ow in thi> « mintiv t** 
reach a production of 3,00ti gallons in le-s than a yrar. ^'ixty-twt 
British cows liave annual milk yields in exre>s ni g.cno ballons in oiu 
year, and of that niimher no le>s t han r>> are Brifi.-h l'iir>ians, the 
breed that has won every open milk < }iampion.d!ij» ho three \a-ai> 
running at the Dairy In lier lifetimr Ihonk^nh- Uoianth. 

has had five calves and })rodu( ed !)..")3o aalldns oj milk, e(jni\ah*ni 
to about 423, tons, and nearly >ixt\' tiiiirs her o\\?i \s*‘igitt. 

First 24 mio-gaij,o\ hfifki;. 

AxothkPv lecorfl foi- iiritain lia.- heen mU uj> h\' tie- l»ntrd. 
hriesian heifer. ( liaddesley (den-Stat»4v, tii(“ propertv of h<>nglorM 
Farms Ltd., Deihy. This remarkahle animai l as yie]<Ie(h smie 
giving Idrth to her linst calf, 2Aii;4 g<dloii.. in ItAs days, the extraordi 
nary meiit (T her peitormanee hemg that she js th** lir.-t Inafer n 
tliis count!} t*") attain the (a)veted 2,(Mj(!-gallon pHnluetiou in het 
initial lactation periral yield. 

Another reeord-bieaking feat i.s that aeemn}aishefl by ih. 
Ha) don herd (>f l^ritish krif^sian catth; Ix^longing t<» Mrs. I hit nan i 
In this herd, during the last few days, thm^ ( <iws have reaclu'Kl th' 
2,0tJ0-gallon standard of production, nana.ly, lk*e(>|es Lulu, Salt<ot. 



N0TK8 


85 


|\‘l and <!oni. Kach rnnntli tlio BritiBli Friesian 

(’attle Society jiuMislios. for tlie infonrijition of its rnoniljers, a list 
of lK'av\' inilkinc c(ovs witli tlicir yields to date, and Mrs. Putnam 
is tlie first lii(‘ediM‘ to have at one tin a* lljre(* 2,000-^allon cows in 
sucli list. ria‘ al)cAa‘ lieu res inilicate tlie ereat improvements 
effected in the dairy cow.s of tliis country iji ^'eneral and in tlie 
l^ritisli l‘h‘i(“sian cattle in |);irtirular. [SortJt Bridal AfjnC^dhmst, 
dated 2nd NovemUu'. l‘.rJ2. ) 

♦ 

♦ * 

AGRICULTURAL DEVELOPMENT IN THE CAMEROONS. 

Wv: have reieUed the ioihovinj^ hu' jiuhlication from the 
Imperial 1 nst it ute : 

'ri;e current nnmher (\nl. X\, No, 2) of the *’ Bidletin of tliC 
liujierial Institute" contai!i> an i n foi mat ive aiticle dealing witli 
recent de\'el< >pment> in a'j! iciilt me in that oart of the fortuer 
(lerniaM ( olonv id the (‘aniernon^ wlm li nmv heme administered 
under the mantlate hv tirea; lh*itain. The aiticle. which is written 
hv Mr. F. hXaim, the t Iii\ernm*nn Stipinn isiu' of Plantations in 
the raiuerinuis. of particidar intciest in \iew <d thc^ sale of the 
(‘X-enem\’ (’•'tates in that p!«>\]!iie !vcrntl\' cundueted in Loudon 
hv Me>sr>. Hampton ami Sons. 

The Herman aut la uit ie*>, u]) t" PU t. comliu tisl minierous 
e,\p<‘rmient >. hotli at tin' H«i\(M!imcnt expeiiiiient stations atal on 
private estat**^, with a view to im}‘iMvii!L" tie* iMit]uit ami quality 
of th«* staple product^, micK as cot <m, nihln'r. ]'ahn <>11 and various 
lontl erop<. whilst m‘\*. < rop?- wl ich >e(’iU{'d hlc K' to suci eed m the 
countrv were introduced. Marked results \\'ere oluaiiu'd with 
‘oc(^;i. the ( atiiei’nous piodu' t mev heine of good urailo and taking 
a high ]>lace in the world > market". I hi> e\| erimental w'ork is 
being I'ontimied so far as the limited stalT of tie* tuesi'iit .\griculturai 
1 h*pai tmeiit admits. 

Fnder tlie Herman n'gime Fun>]u*an m'ciqiation of land for 
fTiiiting ])ur])oses was eneonragt*d and the (Joverniuent uiulortook 
to supplv and eontrid all labour both for ]niblic works and private; 
‘‘titerprise. 1’his resulted in the rapid ereatlon of a sotind 
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ncrricultural industry and the development of large tratds of forest 
land. Since the British occupation a system of voluntary lahour 
has been initiated and has proved satisfactory, whilst for future 
development Mr. Evans considers there slioiild l^e no dilHculty in 
obtaining labour at reasonable rates from the th.iekly -[X)])!! la ted 
districts of the adjoining protectorate of Nigeria. lie points out 
that the soil in the Caineroons is very fertile, the rainfall is well 
distributed, wdiilst transport and shij)ping facilities are good. In 
addition to the crops ]iow' cultivated tliere ai‘e large tracts suitablr 
for tobacco, sugar, bananas, and coc-onuts, aiul tea should thrivr 
in the hills. The conditioiis of life generally are unr ivalled in West 
Africa, and the country olTers excellent opportunities to men of 
initiative, who have sutiicient cajiital to engage in trujiical 
agriculture. 

APPARATUS FOR STAPLE DIAGRAMS. 

Tardy recognition that ai srdute facts ari“ essmlial to the 
completely efficient product ion ol } arns and fabih s is ap[>ai ent. 
Recently we have inaugurated inagnifirniit loeaich laboiatoiies t*> 
supply the cotton indust r\ with in forma tioyi basetl on candul 
scientific investigation. Mlin knows w'hat ( hanges mav take -jdacr 
as a result of the findings dining future vinir,--. Even in the mill- 
there is a growing tendency to set far t I'a-ed mi iines* igatimi 
against rule of thumb wdiich has pivvailml torr lontr. Tin* n^sub-. 
although not rc\olutionarv in r>nr‘ >en. e, ]i;iv*‘ sr'r iirial <*eonoiuie' 
and (quality that lias amply lepairl tin* almost insigmli<“ant (urtlav 
occasioned. Me recently do-w attiaitioii to Dr. Law lema* Ihill- 
sledge apparatus for ascertanung tlic stajde r oinlitions rd a sarnph’ 
of cotton.^ The usual inrlieations as to huigtlns of staple ah' 
insufficient for technical purjjosr s. 1 fus is due to the fact that 
only the approximate coiuinerr la! staph* is .isr ertaiiuMl, aiul u" 
exact indication is given in regard to the jiroj nrtinn of .*<10^1 libn"- 
contained in the bulk supply. Exact kiirovledge is es.mntia]. 
particularly if it is desired to adr^pt a high draft sy.sfem. Th‘- 


* Textile Rettjrder^ 4viU, p. HI. 
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neorl is felt, therefore, for some mon‘. definite knowledge, and a 
staple diiigrani heeoines a necessity. For example, l>y spreading 
out according t<» their lengtlis on a dark surface - all the fihres 
ro?itaincd in a .sain]>le iA trial cotton a diagram is obtained which 
clearly indicates the distribution of long, nu‘dium and short fibres, 
an<I consequently gives a very deiinite indication as to the value 
of the cottoi\. By a .‘-imple calculatio!! of its surface the average 
real length of the tibre is nlitairu^d. By ])roducing to tlie top of 
(liC diagram the space mcasun*nu‘nts l?(g\vccn the two anterior 
])airs of drawing rollers, thi‘ jin^portion of floating fibres in the 
drawing space is r learU' shown. 1 his is illustrated in tlie accom- 
panying figure. 



In tin- wav ii IS I'osMlb- tl.c in<»st advantageous 

setting of till' <]ra\\ ing I'ollers for an\ l'IVcu < olt<uK and fnither, 
tn delmninr tho wcigii! ol tl'»' ]»ri'S'U!r roller lor tln‘ se(“ond jiair. 
It will thus be agreed lliat twe^ r'>>cnttal ponits f<>r a bigh draft 
an* oljtaiiital. 

M('s*^rs. Ib-niy Ihttu of /nrirji. whti^'e agtmts in this 

‘oinilry ari' W. i,dteiwo.>d \ < o.. Allant Street. Manchester, 
lja\a' ret’cntlv inti<Hlihrd an a]>p;itatiis >MUple ni it.-'ell, and after 
a little ]u,ntice c,i>ilv umhI (o ]iroduc*‘ a staple diagram. I he 
a]>paralus e.msists of a s.'ncs of comb^. upper and lower. The 
combs an* suitablv rarned so that tlu'V can be lowered at 
(‘ltd. or both, as desired. Tne teeth of the upper combs project 
t>'\v;inls (ho.*^e of tin* lo\V(*r .'^('twvlant in ])osition. I hey are supported 
Ui slots, and an* nuidilv removabl(‘ individr.ally. I he piece of 
tu.it crial to be tested is stretdicd and doubled several times, and 
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tlien slightly twisted, Tf the cottun is dry it sliould he slightl y 
moistciie-1— this being most easily and readily done by breatiiiiiLj 
on it. Tlie strip of material is placed in the lower combs at th> 
left of tl:e apparatus, and worked down into the teeth l)y inean> 
of the small wooden rake. Tlie points sticking out l>ehind tin- 
apparatus should have a length of about I mm. Various operations 
for equalizing tlie iibres. straightening, removing impurities, etc., 
can be performed, the object being to get them into a proper posit ior 
for securing the diagram. Vlic nature and number of sncb ttpera 
tions will, of course, de])cnd ii])on the material and the degree o! 
skill of the operator. The uiiper comlis aie ])laced in ptisiilon. 
and the tweezers used to draw tibres through the combs. Th.oM- 
whicli overlap tlie obiter comb are, of course. (Uily drawm. and tln-y 
arc placed i.ni a Idack velvet-covered jTite. the end on base bciiiL' 
laid exactlv on a chalk line alread\’ drawn on the plate. The 
operation is repeated, the ]ongt‘>t libij^s onlc beii'o drawn. A 
needle is siqn)]ied to straighten the if nccessaiv. 

AVIien no fuithcr iibres ean taken f?-om in fiont ol ( (uid 
No. 1, it is dropped and tlie operation reiitiniicd. 'I’lie jivoer-^ 
ooes on until hnally all the tii)i'e.s remaining in 1 he last ciunb an 
taken up and placed at the end of the diagram. 

When this has been done tlie glass .-cale plati* is pho cd ovr! 
the liijres, and the surface can be calculated or put on scaled inh-c 
paper without danger of disturbing the arrangement . The apparat n ■ 
is certainly ingenious, and, as demc)nstrate<l to the writer, cjTecti\' 
[Textile Recorder, XL, 470. J 

♦ 

♦ ♦ 

COTTON RESEARCH 

rilROlOH the courtesy of the lb‘itis]> t 'otti'H !inlu.‘'tr\' lo -cait' 
Association, tlie Seiu’etary of the Indian ( Vntial ( btton t ominittr- 
has sent tlie following abstracts for pui>!ication :■ 

Testing of coitun hair, 

'iuE ‘’fineness ’ of a sample of raw cotton is measured bv 
carefully weighing 100, 200 or more hairs, stretching tliein out b\ 
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j, loans nf glyrerol on a i/lass plate lylnf/ on l^laa-k velvet or cloth bo as 
U> measure the total lenj^tlo aial <livi(limj tl)i< length hy the weight. 

‘‘ line ness is tlnis reconlei^ in nii^trrs pen- irrani. \ M ededetl. 
flijk.'<f:(prllchtui(]sdie)ist, Vt ' zeL . fhJft. 1922,. j.. 19. W. Ff.knzkt..] 

1'kstino of yarn. 

'riie iineness of ^he lihi e.< in a yarn is (h -tern lined as follows: 

(1) The weight of 1 nielre of the yarn is meiisured at 05 per 

cent. liiHuidity, tlie yarn being la'ld taut by a load e([uivalent to 

lo(‘ metres of thc‘ sane* yarn : (2) Po' lioii- 1.1-2 milliuK^tres lung are 
now eiit at lo lapialb. -spaced poini,> ah mg lli<* metre length of Yarn, 
and till* senarate fragment- m <“ach gion]* arc hinl out in tens and so 
counted, the average of the lo groujo gi\ing the nnmb'er nf tilnes in 
tlu* cniss sta tion ; (^5) This nnndict, juiilt i|die<l by the luetrie 
number of tin* \'arti giM*s the me.tn ‘Iineness" (^f the hbres in 
metrics per grain. A large mimia'i of vaim- h.is bta-n examined bv 
this nuglntd. The '* lintmc-- tanged ! rnm -1,1 OO-o.ono metres ])er 
gram for mule earns f>f Kngli>h < 1 1) s-1 14 s. m' 9.5-to-54tOO for 

■J3's— 78's n ng \'a rn^ . I'l , n lel i n ( < 1 1 ml > ot 1 1 le \'<t i n ate ^nund To be 

inverseh' proportional to the numlM-r of lilne- ])er cross sei.Ti<.)n, tlic 
rchitionshif> being constant for a lmv. c hnid ol rotton and rejn'O- 
d'K ible bv a 1 »ara! lolie ciir\a'. It i> ]h i herein! e to est iniate the 
mimber of libre- in tin* < ro>- sectioi' ot ime \ ani < i hmns'ii eonnt 
if tin* number and count are kn(n\: [or anothet yart: ol the same 
coiton. For example, it a \ aiit ot metric < ounis lii(i (haiglisl*. (ill s) 
Ims 5o libi es ] )i‘i eross sei 1 1 ( m . a \'arn o! a s wamld lia\a* I ,(i(Hi. Asa 
)*raeii( al a]»]dicati<m of -nch a rale, the lollowmg is mentioned 

Suppose a la]i of 41 o gtams ]ier \ aril i> to be crumbed f<^r tlie 
priKluction (*f lull's \-arn \\ith 25 til-res per ems^ seetmn. I’aleula- 
t lot) sla»ws tliat tlie la]) would ha\'e 122, aaU tibres ]H'r eross sei tion, 
b the eondt has 5u,li0u teeth it l()i:t>ws that tlie tibres will not be 
t I'eated singlv i mt mgiampsot 2 or 9, [M tdoh 1 1. Ihjk^vorJichtiugs" 
de/es/, VvztL Ihljt. 1922, pp 1S-2U. W, FKi:N/Fn.| 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


The IIon‘blk Hao Hahadlr H. X. Sakma. MtHuher in < har^r 
of tlie Hevenue aiul Agrioultmv ])o]>artnuM\t. ( in\ t‘rnni(‘iit (*f India 
visited the Agiieiiltural Researrh Institute at Pusa from the 11th t^* 
16th December. 11)2*2. 

* 

♦ ^ 

The services of Mr. J. W. IIkakx, R.A.. LL.H., Id'.S., luKler- 
Secretary to the Government of India, lievrnur and Agricnlttin^ 
Department, are placed at the disposal of the ( Jovernment of tin* 
Punjab from the 25th Januai'v, 1023. 

* 

* ♦ 

Mr. G. S. Hkxdkrson, X.D.A.. X.D.I).. Impmial Agih ulturist, 
was on privilege leave b>r 15 days fmm tlie Till < Ictobrr 1022, ivlum 
Sahib Mohamad Ikramuddin olliciating. 

4 

4 4 

Mr. Ii, S. PiNLOW, Imoic l*jxpart totlir 1 ifjvtunmont ot 

Bengal, has l)een a])pointed to art as Dirrrfor ..f Ai^rii idt un‘ 
Bengal, during tlie abseiire. on Iraw, of Mr. (1. Kvaits, (M.lv.or 
until further ortlers. 

* 

* 4 

Mr. F. S.mitu, B.Sc,. Deimty Dnv, tm- ,,r A-n. iiltuiv, 

Circle, Bengal, liiis lieeii enmted rnnil.ine,! le.ivi' iBr I A numtli.' 
from or after the 25t]i Xovemker, 1022. 

4 

4 4 

Mr. K. T. AlWaIiiis I, ecu a|)|)<,iiite,l to .let as Dej.ilt v Dlleelor 
of Agiieulture, II (circle, Madra.s, from the I'.ttli l)eeeiulM'r, 

♦ % 

Mr. D. Milnk, B.Hc., l“rin< ii,al, Agrieultural (:<,ll,.ge, Byallvur, 
has been appointed toollieiateas Birei tor ,d Agriculture, I'unjal., 

( W ) 
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rvlievin*^ Mr. S, M. Jacob, T.('.S. ^Ir. ^Tilno han also l)Con nomiiuited 
a MoJiiber of the Loc al Council. 

On ret u 111 fioni hsivc*. S.MiDAii Dausman Hin(;h, M.K.A.C., 
Ih'juitv J)irect(.u' of A^i ini It lire. I*iiitjai>. rcsumcHl charge of the 
llansi ('ircle on tlie 0th f^ci)t(unl)cr, 

* 

♦ ♦ 

Khan Sahih ^Iauiai I''atmi ro din. I)c])uty Director of 
A'oinilturcc has l>c‘c*n tniiporaiil\' attarlird t(> the njliee of l)in‘ctor 
ef Agric'ultiine I’unialc as Pnsooal Assistant. 

♦ 

* ♦ 

Mu. M. Ak;^ah Htsain. M.A., In-luni c nn firmed as Entomolo- 
gist to ( !o\'ei-nmc‘nt . i'uiijah. frinii tlir Itoth S*}Uemher. 10‘J0. 
and in tlic^ Indian Agricultural StvIcc froni the 0th Jantiarv. 

* 

* * 

Mk. I . W. l'\ Wakki K. M.lv.O.\.>. I*infess(>r (if Snrgerv. 
Punjah \*etc*rinarc ('clh’Lie. Lah'Uc. Iia^ Iccu a] (] h untiMl Professor 
nf llvgiene. in addition tn his ii\Mi duties, from the gnd October, 
lO'J'J, cire Mr. K, .1, S. l)<»\vlan<l r* ^njed 

* 

♦ ♦ 

Mti. .1. \V. <d;A\l' ha- \ rr]] a]i|H.iiitc“d to the Indian Agricul- 
tural Servic e' and jmstcMl to Ihii nia as a Di'j'iit\' Din'etor of Agrinih 
tiire witli h(Md(|nai (cTs at Manilala\'. 

* 

* * 

Mti. l*\ I). Oni:t.L has I'ei'ii aj»|H>lnted to the Indian Agrii ultural 
Seivict' and ])osieil tc* Hnnna as a l)c'|inl\' Direc'torof Agrieiiituro 
\nt)t heac] cjiiartcTS at 'l’ha\ a tinso. 

♦ 

4c 4c 

Mk. W. SMirn Kcnaa M. I . Ih ( I nd.), Ins been a})point<Hl 
Agncultural Enginca'r. lluriua, lor a peiK'd ot one year and postcii 
to duty with ln'adcjuarters at Mandalay. 
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The services of Captain J. B. Idle, Foiirtli SuperinteiuFMit, 
('"ivil Veterinary T)e])artn'ient, and Su])erinten(lent, Stock- Breed in^c 
Burma, have been placed at tlie dis])osaI of the Director of A^ricu! 
ture, Burma, to wliom tlie eoneral sn])ei'vision ot tu\]H*riiiient.s uh 
stock-breeding lias been entrusted. 

♦ 

* * 

Mr. E. a. IL Churchill. B.Sc.. A.‘<si>tant Diiectnr nf Agriml 
ture. Central Provinces, lias been granted lea\;- on half a\t*ram‘ 
pay for six months on medical cert i Hi ate. io extension of 
granted to him. 

* 

* ^ 

^Ir. S. ;\I. Pagar has been a])[)ointed on the ( 'cntral Cotton 
Committee as the re|)resentativc of tin- iJarmhi State, / .c- Mr. M. B. 
Nana vat i. 

* 

4c * 

Thp: Fifth Kntomologieiil Mt'eting uill \^r held nt Pn.-.a on 
Mondav. tlie oth Kehniarv. 1023 aiul foilowinj dax s. 



The CoccidsB of Ceylon. By K. Rknkst Chkkx. I'art V. with 74 

IMatfs. (Ii(nnln!i : Dalaii 1922.} ihha* I'lo for the 

<(>ni|)h'tr wnrlv. 

'fiiK a])poar:nHp (ff tlio coiM hi.liiii/ jjart of a hook, whicli lia.^ 
;i!n':iilv iM'iM'inr a (■la>^ir hrion* it- ruinplr-tii ai . a noto\v< utliv 

('Vtait, Bait 1 \\'as puhlisln't] ;t> as 1 Slhi aia] tla* f-niupleterl 

voliiiHo i>‘]:r*‘sont s. hot a wnithy .oid walroina rout r'hut ion to 

rntoiiiojojjiral liti*ratnn‘. hut a h.tr's lahniiroj lovr for lii< suhjoct 
Itv Mr. w1m> i-i at oiirr author and artist. 

The ('oiMlda' or Srair -) > <4 thr Indl.Ml Baiilon. uf wliirll 

('t'vlon <»i rnmsr foTiu> a I'ait, wrvr jnartirallv unlaiown wlien 
Mr. (Irrrn r( 'imnajard to ]:[Ur an Mitm--! in tlirm diiiinu Ids 
rr-nhairr in ('r\ lon. whrrr li*’ did nmrh t<i rirato an interest ni 
rnt'‘iuol<tL^v dni iiiLT hi- trim uf rj}'n r oaa iinuait f'ntoniolocdst 
at i'rrada‘nl\ ;i. ^ rt t hr S- air mimm i - . w ! rt hr-*- a - ]ir-f s < 4 rnltivatoil 

plants an<l i‘^])r;iall\‘ <»f lniit'tirr> (.r a- rdininrr' iallv important 
animals (.'-urh a< thr lardn''rrts). air aiiionrvt tlir nnor im])ortant 
groups of insrrts from an rctnioiuir ]toint of vi<‘\v. T}iank> to 
Mr. (irrcns mis])aiinr idfoit'- thr >|)rrin> w]ii< h orrni in (’avion 
arr now o'lativrlN’ wrll kiiowai and luaiix o| tluv-n »d voiirsn ornir 
in India a ml But lua also 1 hat t Itr pir^tait wt n k forms a foundatiott 
for tla‘ >tml\- id the ('«m rida* of thr wliolr linliati Knojon. 

r ran timl Mothinit Init a<]miral!on loi' this hook, lor the 
flrarlx -w rit trn di^srnjit ions, for tlir ('Xijuisitr rolomaal plates and 
h>r tin* unllatt^in^ zmil and lianl vork whirli have itone to ]n‘odnee 
H. W r ran onlv rerr>mmeml to onr (mtomoh\eii'al hn'thren tlio 
old sayinj^. (hi thou and do likewise” and t(» all our rmulei's In 
any uay interested in Sral»‘ insert s to ptiMairi' ;; ‘’o]pv lor thetu^elves 
'vliilst it is still in ]U’int. ['W B. V.] 

( ) 
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The Feeding of Dairy Cattle.— By Axdrkw (’. 3rc(\\Ni)LisH, M.S.A, 

Pp. xxi'2^^2: 15 iigs. (New York; Juliii Wiley A' Sons. 

Iiu‘. : Lomloii : Chapman aiul Mall, Ltd.) lYiee, {2s. ikL 

The hook divides itstdf l)roa<lly into three' eepial section.s 
dealing respeetively witli the ])i‘iiK'i)>les of nntritieni, with a deseii]. 
tion of feeding stuffs and witli leeding praetiee. 

The seoj^e of the section on nutrition ];as U'on to give a sketeh 
of, ratlnw than an introdiu'tion to, the seienet'. Tin* author ha> 
succeeded in presenting a clear review of tlie sul^jei't which should 
prove vahndde to all students of dairy farming who wish to heeoiiie 
acrpiainted with the prinriples of nutrition. 

Tlie seven ( l;a])ters ecau})iising oS page^ \ehir}! are dc'Voted to a 
brief description feeding stud's aj>])e.n t(t ho >omewliat redundant, 
though possibly they are inserted te* meet a dot ini te need in AmmL a. 

The later (‘ha])ters are eonennuMl with feeding |)rariii o. and 
contain c'areful records (d’ praetiral (‘XjMniafice in the freding and 
care of cattle. 

The book gives a well balain ed anil roiujuida'ii^i va sur\'rv of tha 
subject of feeding dairy cattle and should hr u-aful to students ot 
dairy farming. 

The short appendix containing tabh-s, wiiirh .diow tla* rtanposi- 
tioin digestibility and monetary vabu's of -oiia* tvpn ai Aineriraii 
feeding stufF.s. cannot be rias.sed over without ivmark. 

Those who are eoncenuMl with luttlr feeding m India can onlv 
look ai tliese and similar tabdes in oiImt Ameriran ])ublicatioiis \N ith 
a feeling of envy. A vaist amount of work remains to be fjoiu* in 
this country to procure ,-imilai’ information ivlating to Indian 
foodstuffs. [F. J. W.] 

* 

The International Cotton Bulletin.— As a ro.snlt of the derision 
readied at the la.st Cotton Conoress lield hy tlie Intenmtionnl 
Federation of Ma,ster Cotton Spinner.s and .Manufa.-turer.s As.s,«-ia 
tion at StcK.'kholm, tlie Federation now i.ssues a (|uarterly p.'ri.Kli. al 
under the above title wl.id, includes, in addition to the half-yearly 
international cotton statistics, notes on cotton growing and cotton 
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industry from all parts of tlie world. Wliilo some of the latter are 
(VKlracts from textih* ]>a])<*rs and rhjvcirniiient reports, others are 
(;doMi from roiLsiilar re]>orts and otlau’ s^jurees not always easily 
available. Mueli inforniation is hnai^ht in a convenient 

form, partieiilarly in rrt/ard 1o jnn^ivss in tin* new»*r (‘otbrn-^rowing 
count ri(*s. [B, B. ] 

* ♦ 

The Journal ol the Textile Institute. Ivxtrai ts from tliis journal 
have a])pcared in tla* '‘Agricultural .hairnal of India’ on several 
occasions, Imt it is not pcrliaj^s ^riHualK’ known that it is now 
the ollirial jouinal for i-ommiiniiations h*asc<l for ]>nl»li{ations 
l»v the foIhaviiiL' Ih'soan h A.ss( « iat ions undrr tin* J)e])artment ol 
Industrial and >>dc!it ifit- licsoan lt : 1 he Biitisli Cottrui Itidiistrv 

Kcsean li Association, Britisli lo'Sca7i li Ass(K'lation for th(‘ Woollen 
and Worsted rndustrics. Linen lndu-ti'\' 1 Research Ass<Mdatir>n and 
the Ikitish Silk Ih ■search As.-ocialiori. A mind)cr of interesting 
pa]>ers have alivadv ap]>cared in tla* transn t ions dealing with tlie 
studv of fibres as raw materials lor riiatiulai ture. Tlie preceding 
sections enclose a number of intcic'^tnig iiot<‘> on tla* c^Uton trade 
and cotton growing and tla* ab>fr;i' t '-cttion giW's some euirent 
literature ]M*rtaining to t^'Xtilc indn>iitc-, iia hiding a very useful 
sub-section on tibres and tbeir ]trodii< t inn. .Mcml K‘rshi]» of the 
Institute is o]>cn to all persons intcivst^d in piaunotlng the welfare 
of the textih* industries and o(cup\ing rrs])onsib!e ]H»sition.s in 
fiuineetion wit'n an\' of its 1 uanches including ])rodu( ti(ui or l.and- 
litig of raw materials. This j(»urnai should lind a ]’lact' in ;ill agricul- 
tur.d libraries. (Ik Ik) 
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Tin; follcAvin^f ])ul)li('ati()]is haw lictni issued Ijy tlio Imperiai 
<if Ajii i<'ull.mi* ill India our last issue : - 

j. ln\ (‘>tiiiat iipiis <ni ! ndian njumii. \< ». li. St iidirs in tlie onic 
Arid rontmt of Indian ()|)iiinn \>y Harold I'i. Ann*At. 1 ).Sc. 
(Lond.j, K.i.C.. .M.S.IvA.( .. and Matlnira. Nath iJose, M.A. 

(( hrini^ad Srl ir>, \'ol. \d , N<p. n.) I'l ica. A>. 0 i»r Gd. 
i>. Niita> on Indian iMpn-ia. dv linnald SpniioiAVliitm F.IvS. 

(Fnt < ano]o’ji< al Sl lir^. \o|. \Ii. No. n.) I’liir. \[. ]-]:> or 
:i'/. 

l^tio]oe^■ of INjuino ( an aeioii - Alonipai in India, In’ 1’. M. 
l>o\l<a I’Mid'A.S. ( \ oTt‘] ilia! \ S-ai(>. \ o). MI. Xti, a.) 

I’liir. A>. S oi \hl, 

fluJLh'ns. 

j. An I'iiii ona 4< ''ji"! '> ^ A'p I’o't ( iloniia!' jot tin- Madras 

I ’lo-idrn< \ . d\ T. lIa!ilai^M'];l A\\al. loA.. I’MC.S.. 

K./.S. (Hnllrtin No. i:;i.) Fii-a A^. i!. 

n, o! I !i\ l-.n !' a; ot lA'il.ii- oi 

Sannd. in >-aill. Iial'a. \-oih Manr la-los on hn 

a].<l /d/o/./o.!.v I-;. lliiLiid. il.A.. rM'i.S, (Hullntiii 

No, i:t:i.) A-. o. 

ii. Su|i|i|rtnrnta! \ < H ■ ! \ Si t ioii - (U; ll^ai ! - iii Siieaivaian llitr. etn., 
I.X' ( . ( ( diodi, i;.A, ( iinlioii!^ No. Fnon As. H. 

7. Tlir I|\.lro-ri: hi; (i a a p M ! t i a t ! o n - oi Man.' Indian Soil.^ and 

riant JunrM i.v W. \[. Atkin^. O.IU-;.. S^ .D., F.I.l'. 

(Ilnll'tMi No. lad.} Fllrtn I. 

Li>t oi iNiMioalnai^ .ai Indian Idnoino].- v, i-l?l . . onij.ilod Fy 
tin’ Iinjaaia! ImiI omolo'ii>t . thulFtin No. lad.) I lUtn K. I. 

/ nil t Puh} n III in/'. 

d. 'riie Nailin’ of M'lianyos ('( fill nil;: m ttm liuliyo Stoe]nu^\at. 

I'V W. A. IFivis, 1>,S( .. A.( .H.l. Jndigo Fuldicalion 

Nn. 11.) ITF’o, IF 1-10. 
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J\cport>s. 

10. Siiontitic iiopoits of tlio Agriciiltiiial Institute jiikI 

Collogo. Pii^a. (iiu'huliiig tho lie]iorts of tlir lm]K“i'ial Daii’, 
Kxpeit and tlie 8odvtaiy, Sugar Huiaaiii), for tiu‘ voai 
Piue. A^. 14. 

11. Annual l\e])orr of tho inpiuiial IJat tni iologit al I.aliorahn-v. 

Miikto^ar. tor till' year oiiding al >t Maivly PJ-J-J. l‘i ieo, As. !i 
1*J. llepoit on tile i)isease> ot Silk\voMiis in India. k\' A l‘rin'0*' 
Jameson. D.Sc. I’rkaa K>. 


PUBLICATIONS ON INDIAN AGRICULTURE 
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Subordinate Ofticers ot Agricultural Departments 


Thc: Agricultural Journal of India. 
Up to Vol. XI. Vols. Ill, IV, X, and 
XI are complete ; odd copies of other 
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Scientific Memoirs. All series 
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Scientific Reports of the Pusa Institute 
1905-06 1918-19 

Report on the Progress of Agriculture 
in India, 1907.09, 1909-10, 1911-12 
1918-19 

Proceedings of the Board of Agricul- 
ture 

Reports on Introduction of Improve- 
ments in Indian Agriculture 


Rs. 3 per Vol. 
Half price. 
Two-thirds price. 

Half price. 


Half price. 
Half price 
Half price. 


Postage Extra. 


Apply to 

Director, AgriculturaK Research Institute, 

PUSA (Bihar) 
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SOMK COMMON INDIAN BIRDS. 

\o. 20. TIIK BHN’iiAI. .U ’XiILK- RV 1^ P>LKK ui{ SKVKX SISTERS’* 
{rvliJ>nfI>ES /VO.'AVr o//y/e TEiUtVOLOE). 


i;v 

T. BAlXliRBItlE FIJ'/rrUKlT K.L S . F.r:.S.. F Z.S.. 


AM' 

M lXr;FJS, M.F.n.r,, F K.S., F.Z.S 

Thk siiFjf'f’t nf (Hir art' !'* in S'^’oral names. 

In tlio ]]o\v nf flu* E>}>//>>: vnlnja'^ nir.R it is (nilled the 

.IniiLilr-liaFi Irr { T>nilniih^ t> r f s <■.,]. ,r wlvereas it 

u‘;is ref<‘rre(l tn in tln‘ Oi-'inn' . 1 ^ rhr Jiinixle-BnMiler 

[Cfdf* rop}t^ rni\i)r'i<\, aiul it i< al-n tha Ivnicrnl Ihihhler, 

rlio S»*v«‘n Sisters. (in /^ e'/'/e-zee {in the 

Tr-ited rroviinnrs), K (in Ihliai l, Pt^ (in Teltnju) 

:irul as Sf]f Blhii, ’1>n}i}Pi -KJifjr and in Hindustani-speaki’ig 

Hteas. Of tlu'S ' names, tlie ]jnnii]ar names, “Seven Sisters” or 
■N;/ /)/e/n atid tlie srien title tnnne. < ' r<itrri^p>iy r/nmr?r<. are the host 
known ap]ilio(l tn fliis hud, \\ lii< h siiiheimitlv rornnnati evorywliere 
fn l e a familiar uhjeet \u al! >!inil ilierit's eif <’nTn]'>ininds in Northern 
Ii^flia m^rth of a line drawn rniiLililv from Orissa to RomFav. As 
its spfM-ilic name iinfdies. it is an earth\' ( ojourt'd bird, a very little 
larynT than a nivnaii with a lone jail and a ;:enerally untidy look 
"Ut it, wliieh poes ahotit in small fltxdcs in slmuhhv ]daees, 
l '*]']nne al(me ovrr tlie ernuiul atnl turnine; over dead leaves in 
^‘ar(di of food. In Southern India it is represented by the 

( lli> i 1 
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Southern Jiingle-Babblor {Turdoides terrkolor malahdricns) wKwli 
(liiTers from the nortlierii bird iu inucli darker botli abovt* 

aud below, mo^t noticeably so on the (diln, throat, breast ar.<I 
flanks. The feathers are also darker ed^ed, which shows up moi .^ 
vividlv the central pile streaks on tlie shaft of tlie feather, thr ,> 
streaks being indistinct in the northern rai'e. In Xortli-AVesttn n 
India there is a third race, the Siiiul dungle-Balibler (T. trrricnh.r 
sindunviA. which is paler than the Bengal race, with the up]). r 
parts grever and ^vlth the shaft-streaks on the feathers ill-di'liiitM] 
or obsolete, riie general appearance and habits of all tln^ thnu 
rai es, Iiowever, are prettv much the same ami tlie following remarks 
mav be taken to a]iply to all of them although our Plate represent^ 
the Bengal race. 

The “ Seven Sisters ” is especiallv hnid of rrardens, ])ei!!:r 
found wherever cover in the shape of a sli rubber v is provided. In 
such places an observer will soon come across a sTuall partv i-f 
rather la^draL’'tllcd-look'inij dnstvdu'nwu birds, rustlint! about i» 
lon<: hops aiirougst the dead lea\ms and kee]tini: ip'i a rfasel<-- 
nabble of conversaticiu as tlao' fnllmv iuie anotlew about, turnirej 
over the fallen leaves and twiijs ami piMuing ami prvino brmsatl 
them for iiise''tSj snails ami worms. Wliilst Imsv amnntr tic- 
leaves they always seem to Imve an air of dread of fimlitig somotliir’. 
terrifying coiieealed under tliem and are (‘onstantlv bc-ipino int*- 
the air and startintr backward, and \'et all tin* tiim> soem t«) h 
in the height of spirits AhhnaLdi the flock often coir-i>ts of abo*;r 
half-a-dozen indivirluals. tlie numln-r is not ncressarih' seven aid 
may at time.s exceed t wen tv. ami wliv the^' .diould be kii<o.'.' 
particularly as the Sisters is not fs])e(‘iallv obvious. Sme? 

is of conr.se a sacred niirnl er .^im-c Bal>\'!oidam times, signifvii 
especially the seven ]>lanet.s (tin* fivt^ planet.'^ tlicn known toLU'tl:''' 
with the sun and moon), wlicurf the number of davs iti our n-orh ’ 
week, and tlie numlicr ;is a])]ilicfl to tlicso little parties of bii o 
possibly signifies completeness. Be tlii,- as it mav, tin* number i' 
not always seven, as Sir Itdwin Arnold f»bs<‘rved wlien referring ’• 
this bird in his TArjlt of J.ski ; 

‘'The nine brovm sisters cluittered in the thoniA’ 
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As re^yanh tho socoik] part of tin* name, as Stuart Rakor well 
i:ias it. '' tlifir sisterhood or Ijrotlierliood they show hv the manner 
!ji eaeli uulividual nvseiit.s any iuterferenee from outside 

ti *i!i\ of tlie pai t\ et retain'^ full lilxu'tv' to ar^ue. dis«i^ree and 
[j'jht witli aii\ oiu or all of the oth(*i' six. In (‘as(^s where one 
ti'jMiiher of tlie party lias Imtmi li\' a traimM] liawk, tlie others 

|[a\'t' heoii known to rush to its assist a ure and even to rescue it from 
tli(‘ hawk. 'Hie ])t)iid of union rcsultinLr fi‘om tlieir social habits 
seems So stroni^ tliat on the escajx* from the ca^n* (jf one individual 
of <i partv kept in <-aplivitv it lias hemi known to do its best to get 
in again without.- furtloM' thoiiglit of ('Sc.ipo, AVitli I'egard to this 
nait I'hnii remarks that it mav be iingeneroii.slv suggested that 
'-iicli hinls aie afraid to go about ahm**, lost the rihald remarks, 
m;id(' in tlie .'^iM uriiy of numbfus. meot with a just retaliation at the 
beaks and elaw's of <>u(ragt*d bipil s<><’ii‘t\' ; .and so it ma\' be. b)ut 
no\ ortlieh'ss fhei’*’ is a ‘A't‘||-';pr i»f Si ►K iablllt^' Under tlie 

llabl'liT s trowsy fiMtliei ing. t bi tlio i i iiup.ir.iti vojv rare occasions 
wlieii my ra]>tives we-n* still. thi'\' omoloxod tliemsolves in aflec- 
Tien.arolv tickling cacIi others heads .is thc\- < iiddli'd te>get]ier, and 
I li:*\c c\'cn setMi uuc (liligciitly miiplMX'c i in •mdeas'ouring to clean 
' 'ving of a friend, soiled la' tltc bud bine wiih whi'di its capture 
iiai] bi'fm ciTccted. At tln‘ same time n m:].! Im. admitted that the 
iiditfion to tluur ordiiiaia- diet of t.ible - lap- oi Mieii a delicacv as a 
terkroaeli Was ap! to pmduie a .Nid i]i i ' I i'm '»t fraternal liarmoin'. 
‘ki >ui h neeasious one might see ouo broiliof proiu* in tlie sand, 
wliiie amulier. holding Ids head ' in eliaiireia- ’ with one foot, was 
1‘nni hing tlie same \cith fiis beak in a inanmT .'.il' iilated to awake 
grave tears for tlie iritegritv of die ^iitTerm A -bull wlum the puni.di- 
f'l'ni >houI<I be over: and ouee F -aw i u'o birds .ulherent with bill 
‘-■i ' law to one and the same ' nekruai li. Nvliieli a I bird w<is devouring, 
ianther of tlie joint owiuts <l.tred let go his liold, 

i li(‘ ile\ (‘lopj,iem of sneli .1 degree of < laniiishiie.^s in this bird 
'b'ubtless eorineiged with its e\tremt‘i\' wimk lliglit. It seems 
1 ike to wing eumparaf i\elv rarelv. and when it does, a certain 
'^''gree t)f motueutum is attained b\- a violent beating of tlie winga 
i*’*' short disUnetn after whii'li tlie flight becomes a gliding akim, 
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their pace flagging and their line of flight sinking rapidly. Should i 
fairlv Avide open expanse need to be crossed, this can only be done b\ 
climbing a tree on one side high enough to allow for the rapid descent 
that attends their flight, mudi in the luauner of a flyitig squinvl, 
which runs up a tree and casts itself off into the air, volplaning down- 
wards on to another tree at a lower level and tlien running up tlmt 
and repeating tlie performance. Wlien in trees, these l)irds run aloim 
the branches in single tile, often liopping over one another as they g.u 
and run up and down tlie tree-trunks, clinging to the l)ark with 
great agility even when the surface is nearly vertical. The prelicu- 
sile power of their feet is not only of use wlum climbing but also i.f 
assistance in holding food. 

The ‘‘Seven Sisters,” as would he expected fr<nu its Tcrrcstria: 
habits, is rather a mi.xed feediU', subsisting largely on inserts. simW 
lizards, fro^rs. worms, etc., whicli it finds amongst and tinder <lea<: 
leaves and also nn wild fruits which always seem to la* pirkcd up of! 
the ground. 

Tlie late Mr. C'. \V. Mason examined tlie stomaclis oi thirty-six 
birds at Fiisa and ff>und tlie rou tents to consist largely of fig and 
fruits mixed with a great variety of insects and wet‘d seeds, with a* 
occasional frog, spider rentipe<le. The fof)d is obtained in junek 
or shrubby places and cultivated areas or (TO]is seem to be raob 
visited and thi.'^ 'Uilv when therr arc large trees or jungle close I a 
T he nestlings are fed piin('i])all\' on ratequllar.^. with a few berth' 
and ar. occasional cmkct or grassliop])er. From an rronomir j)(>ir' 
of view, therefore, tliis Ihrd may be regarded as benetu'ial to th^ 
farmer. 

The generally untidy appearanee of this bird seem> to extr* '; 
to its nesting habits, the ne^t i)eing a loose unfi<l\' cup. often coii; 
posed of aerial roots of fig-trees, and placed abdiit twenty feet ahow 
the ground in tlie lioughs small trees or shrubs. W times. *' 
nest may be placed much lower down. Ihie stnudun* of the ne.^f i' 
often so loosely woven that, when tlie })ird i" luxt sitting, the .-kv 
can be seen through it from below. Ilie n»‘sting season i.s anv 
time between March and September }>ut mostly either just bef-’U’ 
or just after the break of the South-AVe^t Monsoon. The usual 
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of eggs is four, but as raany as seven may be Jaid, and 
[hr fgg is of a beautiful l)lue, intensely glossy, and measures about 
j:> to ‘20 mil li metres. The Baljljler is extensively parasitized by that 
t‘\tremelv obnoxious bird the i{a\vk-(hmkuu or Brain- Fever Bird 
JlieriK-occi/x mrina) whose eggs are very similar in general appear- 
im e, but usually less glossy and inor(‘ elliptieal in shaj^e. It is also 
parasitized l>y the Pied-erested Cuekoo (Clamator jacobinas), jast as 
afteii as bv the Brain-Fever Bird, tliis Cuek<A) also laying an egg 
very similar in cohair to that uf the ‘SSeven listers In one nest 
Mr. luglis found im h-ss than hik eggs of the pied -crested Cuckoo, 
along witli three eggs of the Babbler, evidently the produce of 
s.'veral individuals of the former spi^cies. 

The Jungle-Babbler is jjroteeted by law throughout the year 
111 Delhi, the CTiited Provinees, Ikmgal ami Ass.im, and in .Madras 
in the Shevarov Hills from Febniaiy lo June only, 



EXPERnrENTS ON THE GREEXOf ANUKING 
OF RICE. 


BY 

C. SOMEKS TAVLOK, 

Agricultural Chcuust t.o the Government of Bihar and Orissa ; 
and 

MAN-AUTifANATJf GHOSH, 

Assistant Projessor oj i_'hen>nstr'j and Physics^ labour Ayr iculi a ral Culieyc, 

These expcnmeuts owe tlicir inception to some olfservatioii- 
uicide on soils in tlie soutli ot Hliagalpur, u'uich showed that the'-t' 
soils were deficient in pho.'^phonc acid. In ( oasequence, a series of 
experiments were made hy one of as at Saijour. on a pot :s( ah\ t" 
determine whether crops would respoial to [)liosphori(‘ aeid fertilize! ''. 
It was found, as a result, that reruarkaMv good I'e.sults \cere olitainetl 
by the ii.se of superphosphate on gram. This crop is not grown 
any extent in the south of Bhagal])ur, ])os,',iliIv. m pait. owing 
lack of moisture during tire mhi (spring) reason, but also, probably, 
because the lack of ])lu.):>phates in flu* .soil (hacs not allow of a .sati- 
factoid letiirn of crop, {he main riop i> jjaddr. and rlie problriii 
at issue was to deteiniim^ a .sy’stei/i of fertilization wliich shoui-1 
increase this crop. 

It was thought, .mik-c a leguminous ero]) .had shown sm :■ 
response to tlie action r;f jihosphate.s, that it would he advi.sablo r.> 
include a legummotis green manure* moj) in th,. >y.stem of nuimirmc. 
In consequence,, a sciteme w,i- laid <lown in lots a.s loliinvs ; 

Control. 

Green manure only. 

„ plus apatite at rate 3, 0 and 1» aids, per acre. 

* 1 rnci. := 82- lli. 

( I'/i ) 
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Green manure plus superphosphate 3 mds. (= 2 cwt. 20 II). 

nearly) ])(*r acre ap])lied at the time of 
so^viIlg l!ie green manure. 

,, supeiplio.s])liate s;iiue rate, half applied at 
the rime of sowing tlie green manure and 
half at the time of ] cuddling tlie soil for 
transplantation of padd\'. 

,, ,, Hasie sii])t*ipli0S])hate Sitme rate atid saiiie 

treatment as snper[)!ios[)iiate above. 

Superpho.s])hate‘ <ih>iie. 

Ihi^ir siipeiphospliate alone. 

1 fie results whieh are given helow (Tabh* 1) showed dearh' 

Tabi.i; I. 

( j pi f’( /Hr f(i < ‘I'lfli p/idd'j <it A/e/rn/’n, lOls. 
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d at the inlliumee of plu'^jdalir niaiiures ah'tie nut likely to }iav. 
hut that the a]>pllration of ])lin>n}iates and gtven n anm(‘ gave vt'rv 
•'•aiked results, whieh \\‘ere worth folhovlug u]). In ronseipieneo. in 
1-d'j, a smies was laid di>wu whiih omitted the ]>hos])hate treat ment 
^Ueh, and whii h onlv eompaKal the elfeet.^ ol tlie UMial treatment 
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with that of tlie use ot green manure, with and without j)liosphates. 

This series was as follous : - 

Control. 

Green manure. 

» phis supor])hosp]iate at rates 1 cwt.. 2 ewt., 

o cwt. per acre applied before sovcing tin- 
green manure. 

n M bonemeal sanw rates as supeq)hosphut»< 
and same treatment. 

Unfortunately, tiie local zemindar iiocded the land just at thr 
thne wlien it was j^ossifhe to sdw the green manure, so that tlu* cron 
was veiT much delayed, and., ov iug to tliis dehiv, verv -mall croi.s 
wore produced. iliere<uh;s luawo tu, were stiihing, sliowmg cn-jT 
increases from tlie use of tlie phosphatie manure, as will be seei. 
from the table below (Table II), 


Tablk 1 1. 

Showuig >}r^fUnOi: obUithni tn 

lit IvJinrtua vj pen im rit 


T ypo <il iiLinurinc 


Control 

Green manure nnlv 


* :{ 
- 1 


W, -i.t ..t 

it 

[•' I i- I'- 


I.T^ ' 


I ON 

a.J"'- 

I 


In 1920. tin. .san,. .,f ..x,,.n,a.nts u-.,s .arri..,! „ut . 

same plots as in 1919 Tj.i, ,, , 

... ‘ till- Inst in whirl u 

possible to carry out a dm u!...! cstimaie ,.f c.st. as n, pmv. 

years xve had had to rely ou the loeal ,e„u„lar for the . ultiva,,..,, 
and reaping of the crop.s. In 1020, however, bv the eourte.sv of ,1.,. 
D puty Director of Agriculture, all the work .as done bv the depart 
ment. Careful areounts wen* keiu m -.ii ft U , • 

Kept ot all the expeos<*H of ndtivatioi. 
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Afid m.-iiiuriri)'. and (‘stiiiiatrs u'on* luada nf the profits made taking 
into eousideratioii the mrnait [)nr,. r,(' padflv. The results which 
were uhtaiiiod wen* striking, as will lx* s(‘en from tlie aecomjjanving 
photographs (Tlate II) and table (Table III). 


Iaulk III. 
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It is of iut^^rest here to note the effect of the phospliatic fertilizer 
on tlie green manure. It was found that the fertilizer liad the 
effect of quickening up the growth «)f the green manure to surh an 
extent, that the fertilized plots were lit to ])]oug]i in at tlie time of 
puddling. Idle unfertilized plots, luucever. ])iaxluecd surh small 
crops of green manure l>v that time, tliat tlierenas vero little likeli- 
hood of mucli improvement from turning them in. A tal)Ie follows 
wliicli will illustrate these facts (I'aldc i\'). 

Taulk IV. 

SliOtruiji tlit' of dhaitii Jm ohtdnu'ii m r// 

K/ifimni. 


Type cf lUAiiui ui_' 


N.\ ..1 


r/:-; in lb. 


Control ‘ 


■ reeti uiannrc- "ni\ 


i cwt. bo-netueai 


In 1921, tlie .same sei'!f.> r)f i 
the same regard wa.s jiaid to rh 
Owing to the enonimas jnh p' of supj 
manures, the profits obtained this 




'Vperimorits uns rarried out. and 
»tit and Itiss ai't ouiit as in 1 02o, 
■)p)cHfdiat(* arel ntfuT pliosphatir 
Vfiii’ wem nnt so gof)d <is in tin 


previous one. Table V ivill slioiv, howevor. that tlursaiue t\-])(> ot 
meteast was shown m the erop this year, as m the previous one. 



EXPERIMENTS ON THE (iREEN-MANURINO OF RICE 


109 


'Fablk V. 


Fliosp/utfe experttaeni nt Kliaiafa. Seas'mf 


No. of 

i niamirini: eiperi* 
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per arre. 'I’he jir<M- ipit^t e-i T'.Ij.'.-] 
er-nt, l',n^ f>, ini; Fo. ’'•0 ],( r 'v- 
^0-4o per eent. c 'tin^ l! 

per a.- re, 

j-rc. ja r ,i re ;u a t.> 1- eii 
.hai-- \\ !■, aj.T'liea '‘T: [ ■ 
■; i'. i h^- p' r .o .jj; 
>, la 't J ''f io re. l'r<' 

^ n. 7-0 I 
■ . ;■* r .u-To 

■ r ' (-w! 

liiiH hr* 

.(rmaisnii H, 1-12 -h 

e- ntiiniuL' ^ 5-3S per 
j,er acre containing 
;-n chaigod at R. 1-4 


Owiiicr xn Tilt* nlivi()u> \a\uv \]\r lurtluHl in that parr oi 
Sniitli H]iat^al]>n!', a iiunihfi uf -haia mi'T i ,»! i« Hi> wn r al^r. undcrtakeu 
i>y llin (h'paMtnniit. wliirli. in alii.o-T rVtM'_\ i a>a. a jn’otit 

uliirh wmihl iiiak«‘ it \\«a'th «nhi\at(>i > v»]nln tn tak(‘ r]> tlu‘ 

piartirn. 

Tn tain.'^oqutMK n ]»laii> want* nunh' In iiu inaso thi* aiaai unJor 
‘h'luniist ratiniis tn ,i iaiy** «‘M«'nt timing ih,* »'<{st»n (l!»22). 

i unat nlw ilu* sravnii lias Inaai iin»>t un]n n|rnnnis {nr wni k nt 
^ill^ kind, and \a'r\' trw ])lnt> lia\a* laani juu dnan. In nnnnal 
s<‘as(»ns, in {|ii> pan nf tin' world, oiin nr two slio\v'ni> ,ire <*xptHtnd 
tnwaials liin nnd n[ Ma\' on wlin h thn nmnn inanni'n ran lu’ snwn. 
! his is iistialK' fnllnw'rd h\' a slan t. Imt janind. until tlio hroak (>f tlio 
fiiins, whifli takns jtlann ahout tlin iniddir nf duuo. nr oven later. 
The fTToen manure cmp has, by tliis time, sprung up and is well 
’‘^tahlished. By the end ol .Inly tlu' time at a liiili the lirst paddy 
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is transplanted, the crop should be about ‘J'O'' high, if it is manured 
with phosphates, and should give a yield of about 2 to '2 tons per 
acre. This rear, not t>ulv were there no May siiowers, but there was 
eoutiouous rain, throughout June and July, so that any plots that 
were sowed were so water-logged that the dhaincha {Sc^Uinui acu 
icdtd) whicli was siovii reiused to gri>\\ . ibis \ eai aj>peais to ha\e 
hit the one eondition which renders the method bound to be uu- 
protitablc. Late rains do not Lippear to matter, so long as there is 
reasonable ■' break. " i'his is shu\N'n ly\' la.'ii year s results, which 
were quite good, although the rains did not break until nearl\' a 
month late. 

The soils on which these experiments were carried out was a 
poor sandv soil wliicij (juIv contained UU3U pn* cent, total and 
O'OOUt) per cent, available phosphoric acid, (Jw'ing to tlie fact tliat 
it contained also only U’41 per cent, of lime, it was thought possible 
that the continuous treatment witli super]>ho.qchate might iiavi* an 
unfavourable eiTe<*t on its reactions. As labor atruy tests appear to 
show that the soil is still laintly alkaline, even in the plots which 
were most heavilv manured witli supeiplio^phate, it is as.su med 
that the treatment i^ not doing the soil any mat<‘riLd damage in 
direction. 

It IS unnecessary to refer at any iengt'U to the fact that the 
legiimiiious cro[i lias al)Si>rbed nitiogcii Irj.nn tin* .iir, Ijetore it is 
turned into the soil. Little r; known a.-^ to the propoition wliicli I.-* 
absorbed from tlie air itself and from tiu' soil. Lxperiments have 
been Ccirried out, in dillerent |)arts of tlu^ world, wlu<-!i prov*' that the 
amount actually taken from the air is much le.>s in a rich soil than 
in a poor one, while m sand itsf lf tie* wlioli* amount is taken from 
the air. It is true that a certain amount of informat am is available 
of the amounts tixf^d by crops ()f clover, lucerne, nr » owpea, grown 
111 we.stern ef)ijntiHcs, but, as the i iuiduion.s ol temper.it u re and 
climate which c:ontrol the activities of tlie 'Utro<n*iidixin»' iiaideviu 

o r> 

are entireL difff‘ren.t from tlif* eonditions <Juan)ing in Indi.i. 
and since the green-nuuiu ring crop.s t liemselv(vs are difT(*ront, tlie 
results obtained there could not be said to hohl for this country. 
Hutchinson and Milligan {Pusa Hullppo A'o. 4d) have estimated tin 
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iinoimt of nitrof^en which is t^ikon up by a sann (Crotalaria jumea) 
plant at (lifTonuit ])eri(>(ls of its growtli. The tureen- manuring plant 
uhicli was used in llu" Kliarani (*X])(‘riMU‘nts was dJtninclia, ami 
it was thong] it desirable also t<> liavc^ sorm* information as to 
tlie (■om])osition (d this plant also, at different stages of its life- 
history. 

Ohfi 'nirhn is on(‘ of tlu* oro]ts great Iv recommended as a green- 
manuring ('ro]>. Tt grows in the rains, when the temperature and 
moisture eouditions of the soil are ])articularlv favourable for the 
bacterial fixation of nitrogen, ft is tlierefore of great interest to 
have an idea <d the amounts of nitrogen fixed by this «TOp. under 
favourable conditions, at tlie various sta^u's of its growth. Mere 
determinations of the soil nitr^igefL before and after the enjp has been 
jilonglied under, are imt ennugli. a< it is (liMicult accurately to 
estinvite bv the usual iiietluMh tlie small amount.s of nitrogen added. 
PurtluT, although Harrison aial Aiycr^ have anted out that the 
imnrovenuuit effci't(*d bv gret-n manure in a -jiaddy soil, which holds 
water fnr a long Tiimu is mu limitial to tli(‘ b-rtili/.ing effect of its 
tiitrogen. vet it must lie itit.uvvt to kim v tin* actual amount of 
mtrrtgen which it is pus^ililc to ‘^u]ud\' to a >ar;d l>y the u.m' of such a 
iuanuiv. It is also .d valm* To know ,it wli.^r -mge^ of the growth 
of the ]>lant it ]>erform‘' thi-' function ol mtrogon most effec- 

tivelv. d'he plants wem tlnuvfore in -^tmile nitrogen-free 

sand, and the amount of nitrogon m them, at tin' different 

stages of their growth, w’as t.iixcn to in- tli.it !i\i‘d b\ tlicm iit t]io>e 
stages. 

A great man\' ]'jre( aut ion> luid to be t a tarn to make the sand 
uit rogeii- free . The >and usci] \cas tme rivau' >;ind < ontaniinated \xith 
small rjimnlities of stlt. and ulteu freely \\a>;ie(l with watei >ti]l 
conta.inc(l traces of nitrogi-n. 1 o lauin vc ilioc tin' >:i!id wa.> waslied 
again with dilntt* Indrochloiic acnl. and tinally N\itli nitH>gi'n-fiee 
water, ft was tinui ignited and ]mt into beakers of <lifFere!it size^ 
"o as to allow .'-pact* for root pt'iict ration for bigger ]dants (which 
w'ere ]>ut into liiggt'r btaikers) as t]n*v gnwv up. llic wluale was 

’ Hnrriiv.n an.l Aiver. Mrm. HI. Pt. 3. 
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tlioii again storili;^ 0 (l by being heated to steam temperature. Nitro- 
<vu-free \vater was then added so as to make up the moisture 
eontent of the sand to 20 per cent. 

'Hie seeds selerted were fairly uniform in size and \-aried in 
weight bv a few milligrammes only. Their nitrogen eonttmt was 
determined bv takiiig bulk samples (wlioh^ seeds) and taking tin* 
average of six determinations. Befori^ sowing, the sepals weru 
sterili;;ed bv being immersed in mernirir ehloridt* solution (I to l,UO0) 
for two to throe luiiuues. 

The plant food solution w'a-^ ]) re]) a red as follows : Caleiiim 
phosphate TO gnn.. |>orassuiiu chloride To grm., magnesium 
sulphate U'j gnn.. and eak ium sulphato Tti grm. \eere mixed 
together and shaken up witli two litres of uitr.)gen-freo distillral 
water. 

Inoculation was provided, when the suoih had spinutiMl. bv 
erushing fresli voiinu nodules (from tlu' i’oot> (jf |)lants grovv-;ng in 
ordinaiu' soil) with nuri.>gendri'e water and adding <i small quant it \' 
of the emulsion to the sand. 

'Watering with nitrogtm-free di^tilleil water ami addition uf 
the plant food solution wera ia‘])rMted at tim*'^ as ih.- |dant> grow' 
up. 

'The first determination of nit mgr n \\'a> nuule wlnm tin* ]dant> 
were seven dav> iild. ddieiv wrie weibih'vrjnprd iiodulrs nl)served 
even at that young '^tagr. Thr [oununt i»f nitmgm tlien lixrd bv 
each plant uf wliii-h th-* <ivm'agr dr\' wauglu was oa):].", grm. (gre(*n 
matter O'lPtS gnu.) wa.,'^ nrariy ou) milligi a mim*. 

AfterWai’ds tlnu'e wrnt on a :-trad\' iMtr of fixation of nitrogiMi 
along witli the girewth of tin* ])lant-. until rfim* wnv aliout veven 
weeks ohl. Alt**!' this (lea\i!ig out a lew' .ibriorm.jl oasr'*) their 
appeaia'd a. sudden inri'(‘;i'-r m t)j(< .timMint'' o) nUmgen flxril pel 
dry Wfuglit of tlie ]>]:inT. howr\'rr. tin* giowah eontiiiiird and 

t]\e w'eight of tin* )>la.nt.s inrir,iMM[^ ihr nrrrrntagr (but not tfir total 
amount) of nitrogen lixefl graduallv dei rea,>rd. The resiiHs shewed 
that in 17 days tin* quantity (A nitrogm }i\e(l per jiiant was filter 
times that contained in the seed atnl in .^ii davs tliis was about loO 
to 200 times (Table Vf). 
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Alinwino ;i c,'’ sparUiO. which is juahiahly a iu'ttor <>ne for the 
plants of tliis "!/<*, Wo ohtaiu fonii ]hant" oO to do days old |.177.iUi4 
prni. of drv in.it toi’ or .'i.SSS.Il-O onn. (M oiot'ii inaTttO' and oO.dld ^rnn 
nitrooon ]M‘r aero. 

It is not. liowovor, tlio a^o of i1io plant alouo wliioh dotenninos 
h '■ anu>nnt of nitroL^on tixod. A good doal <loponds upon the vigour 
'i d streiigtli of tho plants and tln^ rajiidity of the growth. In the 
‘sriit t*\]Mn’inu*ht tlin plants wina* gr(>wing most rapidly at the ages 
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between b to 8 weeks and the aiuoniit of nitrogen tixod per unit of 
dry matter was greatest at this stage (lal.)le \ I). 

\fter the plants were several weeks old the anion nt of nitrogei 
was determined separately for the roots and the stems and loav(\''. 
In the ^iaiid the roots have not any diilieiilty in ])enetrating deep 
nor in getting tlie necessary air. 'Hie percentage of nitrogen was 
fairlv large and amounted to TOO ]>er eent. on tlie dry matter of tin* 
roots wlien the plants were 50-60 days old, the total amount biung 
0‘030 gramme per plant. At 00-70 days the ])ereentage was I'So 
and the percentage appeared to iiicretise as the age increased. 

It is also interesting to note that tin* amount of dry matter in 
the plants remained nearly constant at 11 to 12 ]K‘r cent, of the 
total careen weight until tlie ])]ants were, abmit 50 <lavs old. Aftrr 
this there appeared a sudden rise in tlie perr(Mitage and the drv 
matter stood at nearly 25 per remt. until thr limr of (lowering 
(Table VII). 

Tablp: VII. 
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SOME ASPECTS OF AGRICULTURAL MARKETING 
AS ILLUSTRATED BY THE LYALLPUR 
CO-OPERATIV E COM M ISSION 
SALE SHOPS. 

BY 

FT, K, TREVASKIS, O B.E.. 

Depuiff Th'(pstrar, Co-oprrafire Stn irdt's^ Punjah. 

Tiik Lvallpur co-openitivc coiiimission sale sliops are attempt- 
ing to solve a proMein wliicli is a ssi lining world- wide importance. 
Manv of tlie ditliculties tliev liave liad to face liave been met witli 
in other countries, and the main ]jrin(’i])les underlying their working 
are governed h\' the Siiiue fundamental la onoinic laws as obtain 
clsewliere. 

M.VKKK'llN'n A PART OF I'HODUCTIOX. 
llie ]irobleni set for tlieru to solve is that of marketing. It is 
a fundamental one. For, economiu prouicsst's may lie divided into 
Production and ( onsiimption. Wealth i- increased by increasing 
proiluction or dnninishing consnmjition. IVoduction is increased 
hv diminisliing its cost. Now “ the cost of ]>n><hiction includes the 
cost of all thost; priKCLsscLS antecedent to tin' receipt (d the thing 
produced bv the ])ers<m wliiLse coiiseipient disburs^'meiit make^ the 
prwe tliat we are. st udving.”^ Prod iu“t Ion may, therefore, be 
dividi'il into (I) mamifacturing (or cri^p raising). {‘ 2 ) marketing. 
Marketing begins wliere the manufacturing jinx'ess ends." “ In 
dismissing the relation between ])rita'S and eos^s of produetion, 
economists have' too generallv eonsidercd only the factory or farm 
costs; they liavt' not given siilhcient attention to tlie fact that 
marketing costs must also be included in determiiung the relation 
hctwecii supply and demand.’’^ 

M'hnpin.m, S. J. IVlitical Fxvmomy," pp. 77. 

* Weld. *' The Marketing of Farm ProducU, ' p. li. 

’ /6., Pi 349. 
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Marketing prohlem in Kranok. 

'Hie iinportiinee of iiuirketiii^^ lias ^rowii with the ^m)wiii:i 
complexity of the economic world, hiie aiuhmt world was, an-i 
haclnvard parts of the world still aiv. to a large extent, self-suihcing : 
but agriniltiiral progress is marked by tfie transition from tie* 
self-sufficing to the commercial stage, which follows on improved 
communications.^ This may be illustrated from the agricultural 
history of France. 

” The size of Paris. Lvons and the other ItNoling cities neees>i- 
tated. for centuries, a large-scale organization of the food trades, 
especially the grain trade. I’his liad broken up efTertually the old 
system of localized supply of Lx-al recjuirements. Market .s wen* 
wide, remote, and foreign.'’"' " As tlie country developed, road, 
canal, or, later, an earlv railway linked up a low jirice area to .some 
great market, and brought its prices up t(> metropolitan level.’ -^ 
Highly specialized agriculture was dillicult bt*fore the moderi' 
transport age. It was only after good roads and railways had 
become general, and had been su])plemente{l by the telegra]di for 
market news, that any district could easily afford to s])ecialize on 
some class of produce for which there wme good markets at a di.-- 
tance/''* Tlius with the commercial stage of agihadture eaiue the 
necessity for organized marketing. Tlie wealth accnmulated be 
those who were the first to realize this is illustrare<l bv the ])ro.sj)eritv 
of ancient Tyre and Cartilage, mediaeval ( ienoa, Veni<'e, and Ibdland. 
and London in more modern times. The tendem-y was for such 
cities to absorb ail suipilus wealth, leaving the ])ro(luc(U' still on tie* 
margin of subsistence. “ Ijven now it is a weakness iti our (‘(a^uomi- 
machinery that dealers and brokers s(muu on the whole to be moo ■ 
prosperous than the actual producers of the goods they handle, 
and that trading towns are more wealtliy tlian the jmrely industrial 
or producing places,”^ 


^Calvert. “Wealth and Welfare of the Ihinjab,'’ pp. 11, 

^ Clapham. “The Economic Development f)f France and Gennnnv,” p. L”), 
® lb,, p, 30. 
p. 45, 

• Hartley Withers. “Poverty and Waste,” p, UO. 
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MaKKKTIN'(; I'ilUHLKM I\ KxulaNI). 

Ill ui<lKr tu t ually i*iti;mrip;itK iiiiuself, tlui jnoducer must 
li*urii tu [MfMliicr tilt* lUiii'ktt rcfjuiies. Pruduttion is 

(n: 'ihould l>e) dy tin* ijiaikctd 

Kdiicutiniud Aud U'srjin-h work in Ayrit ulluu* whicli takes no 
.i( rtuiut uf tlie <lunuiiAnt nil purl a I u(* of I'rononiics juust always 
ill-balaiicecl and inroniplcte. (iiN’tn the neies.sarv capital 
aiid iahoiir, conditions inav he (ontii\'e{l un(ler whicli am* soil 
in.iv Ih‘ made to prodin »• an\' ciop, hut tlie wisdom oi- otliei'wise 
ot cnih»arki iii^ on any particnlar* lorm nf produetion can he 
(leterniine<l only hy a study ot cctnioniic ffnces/’^ Hut tlie ]iroducer 
iimst not only i^row what the market reipiio's. he must also arrange 
ft)r marketing in a husiness-iike wa\'. 

"A mattiU' ot the utmost impoHanct* to the khiglisli farmer 
and jftihlic .dike, and orn* \ejiieh is ercing out for investigation on a 
laige scale, is tin* distrihution and rnarketing (jf farm products. 
ttnly in tins way ran the prM<lnian’ get a f.iir sliaii* <»{ the price. 

rile disparity hetween tln^ retail piiei'S ]iaid for market garden 
jiroduie in tlie hig towns ain] tin* smad p^ntion of those })rices 
V(*< i‘ived hy tlie glowers uttcrh' indcf.'iHihj,*/ “ The belief is 

widelv shared that the hiightest Imjic !. ir agriculture lies in more 
fithgliteiied hiisiness mcthod>, lncira>c(l and i }u‘aper ]jrodiK-tion 
will not alone put tlie industia' upon a ‘'e(airt* and strong footing, 
riie gieatest weakiie.s.s is on the lui^iuess sith* of farming. I'he 
^vsietns of marketing arc lamciitaMv defective, as is sliown hy the 
wide margin between wlu’le.sde and retail prices, rin* producer 
semet im*-- (h)cs not ns eiN c mncli more, and < » casionally less, than 
lialf what the cuiisumer pa\'s. The Nai’ions grades of middlemen, 
'.vlio among them claim as mm h as is :ceci\'(Ml hv the man who 
nrs all the co.st ami risks of jirodncing the matiMiah may m'»t ht‘ 
’ifidiily i't*wanlc(i. hut there uamld sc*Mn to he need for reform in 
''V>rejns that entail so gieat a cost in ]>assing the articles from the 

’ <’,ilv«-H, *' riip Wtull!) .ukI W( of lh<’ Punjab.' \\ I'A 

*('. S. Oruin in to thr Untish ,As.4,HU.ition. Sopt. U^-1. Agn. Jour, huiia, >lVII , 

!'• *i71. 

* Ih. 

* IJoarci of Ai^riruH uro .anti Kinliorioj*, tVf. UU<1, 
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farm or farmers’ station to the householder.”^ l^or this purpose 
marketing ability of a eoiistnudivc order is ivciuired. lliis is tn 
be clcarlv distinguished from a laborious astuteness in bargaining, on 
which people with small capitals, and espe<ually agriculturists, in 
aU countries often lay stress. That miserable ingenuity is no douln 
barren: it is the one side of trade, which is amenable to the old 
sweeping charge against all trade, viz., that in it m. one can gain 
save at the expense of another ; and that the more energy is diverted 
to it the poorer will a country become. The const nietive trader on 
the other hand aims high and sees far : he is i imstautly forecasting 
future developments of demand. For this task elasticity of mind 
and delight in hard work are needed. 


Marketing problem in India. 

The necessities, wliiidi have l^eeu thus manifested in ]*mgland, 
have their counterpart in India. For. wliile large* |)art5 of the countrv 
are still in the self-sutlicing stage, the opening u]» of coruMUinication^ 
has enabled commercial agriculture to l>e undertaken in many 
favoured regions, 

Lyallpur is the centre of siu li an area. I he development oj 
irrigation combined with access by rad to the s<\i and other 
of India^ have enabled a large oxp<uting industry to be developer 
in wheat, cotton, and oil-.seeds, while sugar also is exported t< 
outside areas. Wheat, as distinguished frr»m otlier food crops 
has an international value, due to tic fart that it can l)e (u) easil} 
stored, (h) transporte<l, and (cb grailed.'* while it is in dem.iii' 
aln:iost ever}'where at all times, the demand being relatively coiistim; 
Under these circumstancfis it wa.s natural that the market in: 
problems which have arisen elsewliere shovdd ma idlest themselves n 
Lyallpur. German exam]>lo has shewn that to be sucncssful rr 
operative marketing sliouid l>e in an e.x porting area,^ and it w.i 


^The, Times, 17th July, 1522. 

2 MarehalL “ Industry and Trarle”, I, iii, o. 

5 Calvert. “The W^ealth and Welfare of the Punjab,” p. r>4. 
*/6., p. 144. 

’Darling. “Co-operation in Germany and Italy*’, para. 63. 
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iintural that Lyallpur should Ik; .selected for the first experiment in 
cooperative Siile in the Punjab. 

Importance of finance. 

The central pndilein is niie of li nance. Some form of financial 
arrangement is inevitable owing to tlie time i^et ween the delivery 
j)v tlie farmer and the reeovei v of tlie })riee l>y tlie retailer.^ This 
is illustrated lo' tlie agitation in ( anada for the restoration of the 
Wheat Hoard fonm^d during tlie War to take over wlieat from 
tri'dwers. “ Idle idt‘a umba'Iying it is that tlie growers require 
iinaiieing in order not to i>e forced to sell tlieir erops too early. It has 
been found tliat if this be done it sinqily means that s])eculators 
stop in and seeiire the grain and liold it for liiglier prices.”^ 
Cenerally the middleman's >4‘rvi< es may be said to be (1) wliolesale 
purchase and retail selling, (2j piovi.don of ea])ital to bridge the time 
between ])ure]ias(* and s;de. {.*!) taking ri>ks of deterioration.^ But 
in Ijyall]>ur tlie problem is >Till further eoiiipliratoil by tlie fact that 
inanv of tlie /emindars-^ aiv he. wily indebteth [’lie debts incurred 
are almost entirely nomprodiU'ti\e and ai<‘ heaviest in the most 
]u-os])erous districts,^ in which moneylenders eongrogate as flies 
over jam. J>ut the debt is the result sud not tlie cause of prosperity. 
The iinlcbtedness of the >mall holde-r to the* \illage moneylender is 
being steatlilv nunoveil b\' the loeal viltiLU^ e* >'n]»erative society. 
But the ex]!erionce ot the e(immi>-'ion >iLo]cs is diselosing that 
indebtedness is not icmtined to tlie >inalldiolder. Hig landowners, 
witli every outward sign of jn<i>peiity, are oltim heavily indebted 
to tlie (iJatis (eommission ag(mts) ot the ;//'//a/c< (maikets), who 
spare no ])ains to entangle, tlicm int** lauinanent indebtedness. 
Tliis indebtedness is generallv imsnsjMHteil by the outside wK>rld. 
but its existeiue winild (‘Xplam the negleet of many id the larger 

‘ Wflil. Tlu' M.ir'Krlin.: t'f Finn p. 

^ The i'hiKtr, sth Ovt a'rr, lail-. 

‘ Hiirtlry WiUuts. *■ I’ovi ity iin'l 1> Us. 

* 1‘<U‘ lliu Ik'hoUI of noil- Funj 1 1» )i luty Fi' i \j l.iiiu'il tliiit ui thi'' 1 unjj^b (he ttrxu 

is u»(Ni any UndlK'Uh’r ho i r \ 1 1 (iiiiail, 'I hr Punjab hoUimg is only ulxnit 

n aaea (Cftlvrrt. “ W-vUlh an.i Wrlfarr o( thr I'uiijab, ' p. 74;, but iicrtr Lyallpur it is. 

r, about 20 arre*. 

"Calvert. '* WoiUtb ami Welfare of tiio l*unjab, p. 123. 
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zemindars to assist tlie co-o'jierativo movement. A debtor is tie 
slave of liis creditor, he is no hniger a free man. 


AgRK.' l ' LTU K A L I.\ OK liTK I )N K8S. 

An important result of this indebtedness was tbe control by tin 
ahrfi of tlie cro]) suppIyA The lug landholders, wlio burrovoMl 
from him direct, were compelled to bring their (‘i-o])s to liim aftci 
harvesting. The small-lLolders. who dealt vcith tin* local moi.cv 
lender, brought their crops to the latter, and lie forwarded them on 
to the ahfti on wliom lie also was de])endent. Tin* value of iln* 
crops harvested was credited to the z(*mindars at tlie piioe t! <*u 
prevailing, a pri(‘e whieli was neeessiirily low owing to all the j)rodn(i' 
being thrown on tlie market at tiie same tinn*. < )ure the |>rod’irr 
had all come in the prii'e rost*, and tin- dhrfi reapeil a ih-li rewai’d. 
He therefore profited {a) from buying clieap and celling deal-, {i>\ 
from interest on loans, and (c) from (‘ommissions and otlier irnpi .st> 
charged on sales, tliese la>t. tliougli not iiicnnsiderablr and 
though many have been sin ('essfull^■ abolished in the co-opnative 
commission shops, are not the real souiui* (»f wealth to the ahrtis. 
It is from their immense protits under {n) ami {h) that t!ie\' hav.- 
been able to accumulate nearly all tin* wealth of the |•i<'ll <li.^trirt oi 
which L vail pur is the centre. 


Financial arran'(o-:.mkxts of tuk commission sho}>s. 

It was, tlierefore. discovered that it was useless to tackle maiiv 
of the finer and more interestmg [irohlrms (»f mark»‘ting. sin h lo 
grading, future.s, elevator storage, t(*rminal marketing, eto.. until 
this elementary though formidahh* <lilUrulty had bnen removed. 
Ihe question was handled by tin* local ( 'o-operativ(* In.'^pectors ami 
the L}allpui ( entral bo-ojicrativn liank with < •liaract<*ristic eourag»' 
and lesouice. ihe .Maiitigf*! and bj^imiiittef* ol thus bods are charac 
terized 1a a cuiubination of liiianeial sltiewninerts witli a working 
knowledge of agricultural proldemr,. (Jim .,f tin* zemindars* chiei 
difficulties lay in tlie necessity for imincduate sUe of their produce at 

Woiith and Welfare th. l*unj.ik ' pp. UU, IlU. 


Calvert. 
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. iliciivlly low Tliis was met l>v the commission shops 

to advance 7;j ])ei- cent, of its value on all grain brought 
i>i whetlier sold or not. When tlie /eniiudar wi.slied to store, the 
*|i Miadt‘ arrangements t(;r liis doing so. Sncli advaiu'es were 
[iillv stH'ured by the j>roduce iiehb and the (’entral J^ank could 
sitel\' make advances to the commission simps on tlie grain lield bv 
tinau hir lh(‘ zemiinlai.s. I’liosc who were permanently imlebted 
harl to get tlieir advances tlirongh tlohr \ illage societies. H.xyjerience 
r^h()\vs that it is only local men can adefjuately test a man's 
ahilitv to r(‘j»ay ; the attempt to centralize* agricultuial credit 
proV(‘(l a weakiM’ss in e*ar]y h'rench i'<>-ojM*iation.^ But tlie Outral 
[tank on the advice* of tin- I !isp(‘ctors made judicious advances to 
village* societH*s. wliosc members w]sin*d to market tliiough the 
coiurni.^.'^H 01 shops, and we*n* only pieventcd trom doing so 1>V their 
irielt‘bt<Mln**ss to In the.'^e Xwn wa\'s tin* tir-t great ol>st<icle to 

cfcopemtive marketing was rcmovc<l. A further facilitv wa.s 
]>ri>vide<l l>y making small .idvaict^s m]i to Bs. oO to a]e})roved 
ge'ntlcmcn (jealing with tin* shop, wlni founi] t!i(‘msel\’es in l.vallpur 
witluMit any money, A trivial matter p(‘,ssili]y ; but nut altogether 
Cf'gligibh* in oiling tin* Nvheels ot the ma(‘Liner\n a." anvone wln^ lia." 
Ituind himself in a large town witlmut an\ leadvc.isli will realize. 

iNCliKA.si: IN whk.vi' sai.ks. 

The re>ults have na]>]ia!vnt in t he i i.^e of T he sales ( up to the 

middle ot Sept. 11^22) ot wheat alone from lioi) tuns last \’ear to 
giion tnu> tins \n‘ar. (This is tm .ill live "Imns : the lignres for 
b^'allpui' a loin* being !H>(i and 1 .oAo t on.-s n*spt*t t ivel v). Tlu* ana amts 
ma\ appt*ar siuall. tlmngh tlie rise signitic ant. but the tigures 
i'iiiceal a very imp^ntant tact. La.^t \'ear ]n'actici.lK' all the wheat 
hail I (line in Ia’ August, while this \n*ar it is (*stimated tlial more 
lhan half tin* total juaMlnce has be<*n lield u]i. .Vs to whether m 
h jiaiticnlar in:>taiici* a zemiiirlar was wTm* in holding u]) is not 
point. The important laci is t liat t lie commission slio]is ]nit ]iim 
u. a position to do so il he \\ is}i(*s. And imdonbtedlv the general 

X i‘ iK'l.'i'in, K. A. •* thr cf jntn*<liu iT)^ EinU .irjd .\i:rioilt«ral 

info thv l*irai<lr*n<'V. ' p. Ha. 
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liold-iip lias lielped to prevent a panic slump in prices. I’lie zeinindiX' 
by controlling supply can prevent prices from falling below what i- 
reasonable. 

What is a reasonable price ? 

A reasonable price is theoretically one wliirh will just 
coiupensixte the holder of that land, which ea-n only just ])ay for 
growing wheat, for its production.^ Practically it is that which will 
compensate an ordinary owner for all his ex])enditure (includin'^ 
rent ; or interest on the price of land, whii'h in Lyalljuir has often 
been purchased bv the owner). Xow, owing to the increase' in tlic 
cost of necessaries, this cost of production lias risen. 'Fhe result is to 
throw out of cultivation the marginal lands be., those lands whit h 
will only just pay to grow wheat, and so to diminish supply until 
the price rises to an amount sutiicient to coin])ensate gr(>wcT s.* 'I'lii- 
both explains and justities the rise in [irice of agricultural ])ro(liic(\ 
which necessarily follows mi the risi* in the ('ost nf the otlan' 
necessaries of growers siilt, clothes, etc.). As to liow far tins 

rise is due to the diminished production caused bv the \var, how far t" 
an inflated cuiTency, and how far to a ])roteetive poliry it is diilicult 
to determine. Experience seems however to justify the thciiiatiial 
dictum that a protective tariff in favoui’ of indust riics tends tc 
hinder the development of the agricultural resonrers. ami tluTcfoiv 
also of the conunerce of a (*<>uutrv.^ I'his teiuhnicv is illustratcil 
in Kaiigra, a liili distrii t of the Punjah, ncIhuc labour is uo longer 
forthcoming at the rates landlords are prep.ired to pay. '1 he lamb 
on tlie margin of production are going out of cultivation, and ten.ni!' 
are leaving for the plains, generally to swell the url)an indust ri.tt 
population. 

Keduction in rates. 

Hales are made by the commission sho])s to a broker on heli.iit 
of the producer, 'i'he commission (’harg(‘d is As. S as again''t 
As. 12 per cent, charged by an a/irti In ailditiou to this t;a‘ 
ahrihh' make the producer pay for the j)^ilp(lor who eni]>ti(’S m.'l 

’ Cliapman. “ Pt>litical Eermomy ”, ch. viii, 

^ Jb., ch. viii, 

•Marshall. “Industry and Trade,*’ app. G. Z 
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its^s the bags, tlio toledar wIkj dijes the weighing, the cltatujar who 
sc'jiHiateA tlie dust from the groin, iuul to a fund for eliarity and the 
niaiiiteuiince of the {jau.shuhi. For tln^S(! the ahrli efiarges As. 14 
jiL’c cent. ; tlie conuuissiou shoj)s only As. 10] ])er ( ent. Apart froni 
this the iihrit also charges loi- the fiuujrt (cot»k), the hhti^it (water- 
r;U‘ri(M‘), atid the sweeper, wljo aiv paid in knal i>ut of tin* graiti 
lieajL oc., h\' the ])rodn<’er. It is olten :sin]nis(Ml that under cover 
()f these hitter chai'ges tlnw//o7^ makes further a])]>ropriatir)ns liiinself. 
A hig laiuiuwner, li\'iiig near iAallj)ur. sent some ol his jjrodin e to an 
(ihfti. and .st>me to the coiuJui-'-sKin simp, llr weighed I'oth amounts 
iteforeliand. and louud tliat while the simp ( ledited him with full 
weight the (ifnii's estimate was coiisiiler.dfK’ less. In this va\' tlie 
sliO])S are Imilding up a reputation Pu- Imiu^st (hading as well as 
tor lower ]>llees. 

It iua\' therefore Id* elainii'il that the ( oimuission sliops have 
already done SiUmUhing to (‘iiahh- their elimits t(t rea]» the full fruits 
of their labour. This is the imue rtmi.irkabh^ as tlie\' have received 
s[H‘eial tinaiK ial assi^itam t' troin tin* St, tie. though, as we have 
seeii.^ sucli help lias lM*en elaiiiUMl in Tana'la. aitd in (ierm.anv lias 
been given freely." 

S.\ia-: nv <'ommi>>ion. 

Sale by eoiuiuissmn is l!h‘ordinar\ Lvallpur niaikel method. 
l’ln‘ svsteni wau'k'^ w'ell in prat tr ie oid vav(‘s tin* sho]ts all risks 
due to ]j((ssible dm Illations in pre (‘s. Nhue' ot tlie dangers from 
Iraud. w'hich seem to e\i>t m Amerii a.^ have in'en expiM’imiced. 
lhshonest\' is lortmiatels u]d^!lown aiiiong>^ the sliop managm’s. 
•lud the commit tet's are keet. and alert. .Nevertheless, while the 
[ue.seiit system is eininentlv suited to tlie piesmit situation. tJermaii 
expi'rieiU'e w'oiihl setuu to indicate that the id(\d syst<Mn would be 
for the shop to [nin hase outright.* Hut m such ease's it seems 
d(]sira))le for the shop to protca t itsidf against ]>]’i( e diu tuations by 
ke«lgiug in thi‘ fntnn* market, storing the grain (if j>ossible in an 

* Srf. ahuvr, [*. I llC 

* t);\rliui^. “ ni Oornuny iuu! Ilily,” |v.irjus. OS, 

^ WoUl. “ Tlio M^rkrtiiiii <>f Kanu I’nnlm tu.” p. SI. 

* Darling. “ Uj-ojKsratioii in Gormaiuy and Italy,* |iara. Oil, 
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elevator, sueli as the one in Lvall]Kir), and tlien .selling a larg< 
quantitv together. But this postulates a properly ilevelojied futur< 
market, which would enahle sellers and hroktu’s to insure agaiust 
price fluctuations, with s])ecialists \\hodeVi>ted es‘|)ecial studv to tliat 
matter.^ Such a market can hardly yet he said to have develojieh 
.satisfactorilv. ddiei’e is even an iiedinatiou to condemn dealings in 
futures as speiadative, tlu>ugh the experietue of luher couutrii''- 
would show that tlieir ultimate tendenry is in the o])posite direct ion. - 

Uk.\[)IN(; of WliKAT. 

Future trading would ohviously he im|)(is>ihli‘ without a }M-oper 
grading of prixlucts.^ But on otieu* ^aomids too pro])e!’ 2ra<ling is ,i 
consummation devoutly t<i h(‘ wished.^ ( n opera ti\e sale in 
Irelaufl felt the need of it.-^ whih* in (MTiuans' it lias resulted iii 
higher prices and improved farming.^ It cnaliles sale hv sampli- 
or description instead of in Inilk. ainl tin* use warclioust* recci])!- 
for grain stored in an elevatin', (1 lading i" ea>ifst wlicii the article 
concerned is (/q nnn-peri>hahle. (h) * on>ist'^ (»f similar units, (rjf,. 
kernels of wheat). (- ) does not ^'a^v from vear to \ear. and (d) is oj 
eoiial value to all iousniiit*is (c.//.. wheat a'' again-«t harlev, winch 
is only rec|uire<l for special ])urpose>}." Iji all tlm^e (inalitio wheal 
is pre-eminent, and its gradir^g slnnild he '«iiii])le. rnf<u'tnnatelv. 
liowever. the grades tixc-d hy the log exporting at lA'ailjmr avr 

rather adapted to the dislioiie>t\' of the nhrh than tlie straiglit- 
forward dealings of the zemindar. Tim zemindar's w Inmt is mnirlv 
pure. But tlie stau<lar<l required hy the (r\-jHprrir;g linns alhovs fo: 

per cent, of dirt anfl 2 |)er cent, harlev. IlieiPiel ieal! v, it u 
true, more is allowed foi- ])iirei wheat. But piaa tiealh' it is nauc 
profital>le foi' a hrok(*t t<i liiix Ins \clieat with din aiid inferior grain 
than to take tlie ullowani e. As a lesnlt the '■on)inissi<*u shi>ps hn<i 

•• [ h<‘ Mark^-tiiiir Ftirn i )i, w, 

Ma}tlMrn, “■ U)*' h,' ■■rv-jjii'' I ic\ ci. .jun.-i t .-f Fi iii< .iUt 1 Oo tuAtiy, ' p. !*-' 
.Markft iiiii of F.inn p, lit.LV 

’ Haphrun. -‘'I’h ' Iv '.it.Mnif ‘.f Frni' <■ tmi ( a-r jjiiUiw" p. 

'Smithar.rdnn an<l St.ipl..^. - UisrU rn.-t ,n„ i„ In iana.'' fs 1-U. 

* l)arling. " n).npfcati<in in OfTnntriv Jiji'l U-iK'. [i. 7a, 

\\flfi. *• The .Ntirketitiy (J Farni I'rnaurt-^.' rb, s\ii. 
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■ ;io<'essarv to d<‘al witli tli(‘s«‘ (*x]>crt mixers, who will pay then* a 
oil ]>ure wIumI. I’atia*!' than witli tlie (*xporters direct. 
I.juiravour.s are heiiio made. ]io\\-(*ver. to get standard raised, 
it is hojied tliat thc‘y will (‘vcntiially lai snc<-(*sslui. Mucli of the 
.dinin attaching to Indian wheat at laverj^ool is due to tlie fact 
diat It is mixed with tins iinn«‘ce.<sai'y dirt : whicli lieiieht.s mjiie 
lait tlios.‘ who liave tiinu‘d flishiin(s^t\- int(> a cult. 

( )n(‘ <‘ommissiuii sltop, m an area w lierc nia rhet -ganlening is 
prai tiseii. sells ])otatoes. In tins cax* ]Mnj)ar grading is impossilde. 
liut niu< h may he <lone h\' selei turn. /a ., si-h^ tiiig tlie best jajtatoes 
and selling theni separaleK'. I h]e>s this is dour the tendenev is 
Inrall to ietrh (lie piirr o| t!ic W'nr^td 

( 'o an'Ki: \.Ti\-i: siukh. 

i'nthlenis o| ltnaina‘ an* ndiermt in mai‘k'*tiim as a part of 
j>r«i<lu<‘tion." t o-i>perativr iiiaikctnig lia> ])rtihh*ins of its own. 
■’I niess iuar!\et>ng fat ilitn*- an- at Tuall\ nomi'xistent . a farmers 
tnganixation must eomptUt^ \MTh t \]m‘ 1 ifia etl sjan ialists alIead^' 
in tin' tit'kl. aiul unh‘>s it c.m peifoim tin* >ervi( e with gieater 
'■ilii'iency or hy eliminating some wa^tt'ln! nn'tlnn]. thi*ie is int reason 
loi it> existt*nti*, It i> it\ the e-vrii<( <ii rt (-operation tliat it 
slnaild satisfy a etuniinni nee<ld That the iH‘ed exists lias keen 
sullieii*ntly shewn. I>nt it mu-i also hr And twn of tlie 

snopN where it has been '^tningU felt, aiid ^^■he^e eoii>e(]uent Iv the 
e(t-npera t p.a* spirit is hioh. have tlieridfx keen ai>h‘ to oveniune 
oi»st<n-les ol exceptional dilheidtv, 

t,)l Al.lHcA'rniN.s OF MANWOFMKAl. 

Ihit e\nn eiit hu''ia^m ma\ he iiii>gu!ded. In America '' failures 
i!i rn op(‘rative >alc “ aic largely <luc to metlicieut management, 
'i'l'' to till' tiiiw illmgness of larmers to pay aihajiiate salaries.^ In 

' Uil'l. '■ rill' "{ F;uih p 

- u>.. p, 

{f>.. p, an*, 

‘C.ihcii •• :,na » .'t ( I'-.ipcrrttii' 1. p, 1'.^. 

■* llir .\l:irkrl Mtj.; F.iitn l‘t p. 4011. 
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tlie Lyallpur sliops there is a general tendency to uiuler-estiniat* 
the value of eftieient maimgenient, ai\d to (‘ondone ineoiu]H'tenn 
when it is olieap. In one shop tliis almost led to failure, which \\’a^ 
onlv retrieved by appointing an eflicient business n\:Yn as manager. 
The example of (Jennany is very mucli in ])oiiit. 'rinue too ofteii 
the local man. uho was a])pointed liceanse eveia'oiu' knew and 
trusted liiim lacked the ex])erieiu'e and ca]>acity indispensable to 
an undertaking requiring the greatest vigilance and care."^ It is 
difficult to iind ” a manager who is both an agrieultinhst and a 
man of business .... and it is usually a ipiestion wliieh tvpr 
should be chosen, the agriculturist who lias no knowledge of tiadc. 
or the trader uho has no knowledge of agricult uiv. For tin* corn 

trade the latter is safer !f a society cannot have two 

managers, or if the ideal comhiuation in om* man ( annot l»e found, 
it is better, anyhow at the outset, to luive a man wim had som** 
knowledge of trade. It is an advantage of tin* huger eentral 
organizations that they can usually ailonl to cnqhov botli tou(*t }n*r,‘'* 
In the Punjal) the'distinetion betw(*t*n agrimlturisr atnl iionsenicub 
turist is far more pivmounced than in (h-rntauv. ajid the .sunr 
question has arisen in a nujre as ute iorm. Farh sho[) ha,s a nuiuager 
and an assistant manager, biuli <a'igina!l\' aij^riculturists iu all tin' 
shops except that of Iwidlpur itself. w]n*iv a vouiig Z/f/em {/./.. of 
the busines.s class), in an a di.>tant district, was as>isiant luanay.cr. 
His knowledge of market mcthoils ])ro\n*d invaluable to inc.xpei i»*iieed 
co-operators, while being a Hindu In* was bette?- a bit* to keej) in 
touch with the other (Hindu) conimi'^.-'ion nLo*r\ts of tin* . 

Since tnen a business man has been ap])oinf(*d at ( bak Jlnnmn 
with very encouraging results. Hoji-a b<>inguinh*r tiu' iullucuceof 
large local zemindar w ith business e.\]jerience. the qnestiou ilocs me 
arise there iu an acutf* Iorm, In I oba 1 (*k Singh keen ( o-opt'ral ivc 
spirit runs .somewhat fount(*r to business instincts. Keci. 
agriculturists are slow to apjirccjatr* biisine.ss qualilicat if ais. Thn‘\ 
lutve an inlajMi. ;ind ]ferha]>s imt aitogelhci niijiist i!in Ifle. tiistiu>’ 
of the Innsiness m<i n ; a distrust wlm h may be cairii'd tf» e^tleha■^. 

' Darting, Cn-operaUon iti Ufnnanv auU Italy,' ii. f>7, 
p. 70. 
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ivisiiioss-likt* methods are iie( (,^ssary to all (‘O-operative societies/ 
i;;d are vital here. It sr*ems wisdtjm on file Jiai't (d tlie si i ops to 
a\ail thems(‘Ives of the e.Nperit'iiei* of tlio.se wlio have had a husiiiess 
tiaiiiing^ ldi(' nlti'Us also will In* less lio.stihi to co-operatiou if the v 
feel that they are not as a elass (Mitindy (nxcluded from its fold. AvS 
a result of these (•t>iiside rat ions t!ie w'orkim' rule has heea arrived 
at that of tlie mana*ter inel assistant iiiiinat^tu' (iiie should he a 
i)usiiu*ss man and <)ne an a^ip ultuiist. the luisiness man heiiie 
imported from sonu‘ outside disttn t so as to ]U'e\'f‘nt his being in 
le<igue with, the hn-jd fdirhs, 1 he ne<'essitv nf having one of the 
managing stall ao ;igrieulturist rtMpiiif^ h‘ss em])hasis. tlioiigli it is 
e(piallv imj)ortant. 

Unification. 

Uerman ex]>erienre as to the value of unilit-atioii seems also 
:i])]ilieahh‘ tn the Punjah, f'lieap manager.s are inetlh ieiit, well 
paid managers arr too e\peii>ive. A united organization van pav 
better. “ I ht‘ fmam ial n‘M)m'res of a large <prganizatir>u are far 
greater than those of a small sorhu v. It van \, ork w'ith the eeonomv 
and etlieienry of management that iiKMlern coieiitions vlemand. 
r'o-operatively, howevtu'. tluTe is iimphi lp>r regret, for it is in the 
smaller societies with their strong hx .d ties- that the eo-operative 
s]hnt can Ite most ih ldy developed. Thus, as so often liapneiis. 
material ami moral gain art‘ op] posed.*"- Tln^si' words luiglit iiave 
been written of the Punjah. I'he imrthMi of managerial expemses 
weighs he ivy r>n these live sho])s, nor do tlmv provide results <it all 
iu pojportion to tlic twpendit are. As the shoi.s exist now it wamld 
he <hlli(;ult to unite them wutliout tlestroying their individualit v. 
tlmugli the ])ossihilitv is not leung lost siglit of. Hut in anv furtlier 
'‘Xteiision of the iiioveiiiiMit om^ organi/.al iou wmiiul seem ample for 
‘ach distriet. with its Inaehpiarters at the main business centre 
ami iu'anches w Inue lu'cessurv. It could then alTord to liave one well- 
paid managm' wlm ci)uld take broad views and would not be immersed 

' “ li<?})i>rt i)f tKo on C<i ojx'nitinn in India,” llUr<, Abstnict Uo^Krt, 

i iia. 2. 

" Darling, “ Co-oporation In Ciermany and Italy,” pan. GO 
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Ill the pettv routine of earli sepuiiite sluip. An assistant luanagei 
would then suffice for eadi brancli. Siu'li a slio]) wai'ild be in s 
much better position to deal with the lug <‘\porting linns direiU. 
who like lo do liusiness on a large srale. 'Phe dillicnlties ol thr 
Salarwala shop are already being met in this \cay. It has a large 
godown bv the side of the railway in the centre of a rieh wheat 
pi'odiu ing area. But the lack ot a- at Salarwala made sale 

dilficulr. B\' removing the headipiai’ters to Sangla Hill Jnnctinn. 
where there is a large lea\’ing Salarwala as a brandi, th(‘ area 

of the shop has been iiu' reused, wliile the whe.it stort'd at Salar^^•ala 
can be sold at Sangla. and then lailiMl straight ti) it.s destination 
without the expense of actually bringing it to Sangla. 

Combination of sai.k with suiu’LV. 

Expenses of management ran al>o bi^ redm ed b\' roiubinin-j 
agricultural sup].)lv witli sale. ('<i-(i])erativr sup])lv also MifFer> 
from the expense of etlirient managers, bnt wlien it rnmbined 
with sale and both are under tlie saiiir luanagenumt, (‘X]>ensrs air 
shared. In the rasr of (lenuiin r(>-<>j>r*rati\r gr.inaiirs ’* ex])erT- 
are empliatii' that the salr of grain should alwa\'s i)t* rombinril 
with agricultural su]>plv.''^ Tlit‘ Crain Ci'owrrs ('o. (of Canada), 
one of tlie largest ex])tu imrnts in ro-oj)f*rat i vr >alr in tin* world. 
su])plies its membri's with cont. timbrr. and Hour fi'om its own 
mill.- In Lyall])nr a beginning lias brrn made. Salt and standanl 
cloth are being sup]>lieil and otlmr simple la'ressai’ies are undef 
consideration. One slioji lias tin* agricA' for tin* snp])lv of .'^er.l 
issued bv the .-\grieultura! I frpHrtniiMit. Sup])lv transport rliai'Lrr- 
are minimized, as tlie shops am all lUMr the railwaAc Wlnui gn)wrr 
have sold tlieir privlurr. ami liave inonr\' at band, ihnv ai* 
partirularly willing to ])urcha>r*. 'Ibis ,tvnid.> tlir neressit\ toi 
granting creilit. tlie niglitmarrof rf)-op(^rative .*^nppl\■. The rrlativ* 
failure of other sipiply societies .serins to imlirate that for eithm 
co-opierative supply or sale to lie siirresslul thev must combine. 


Ilarlitj;;. p^TiCinri m Omimny atvi ItAly,' »n. 

■Meld. I he Marketing ‘>f f’ann pp, -121, 42A 
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' I' !•: R M I X A I . M A H K KTT X ( : , 

Other pr<)])Osa]s an* in a t(*iitativ(* sta^rc. ft is necessarv 
•(» walk warily, aial to r(*jf*( f sona* ])roj(‘( ts. f'.ff., dealin<^in futures,^ 
(“nr wliirh, sound tlunigli tliay aiv, tin* rountry is not vet ripe. The 
suf cess of no-operative tmainal markatin^ in Denmark. ( alihaiiia. 
.Minnesota, and ( anada- p«)ints tin* wav to direct sale to Karachi, 
:nid one enteiprisintr cuMiperator (*\-en looks foi w'ard to direct sale to 
Ktii^laiid. Snell a ]iroject must. ianvi*ver. Im* ivletrated to a future 
time when tlic shops control an a|)])rcriakle ]jioportinn of the total 
wheat and other produce.^ 

OoTT<n\ (IIXNINO KAI'TOHIKS AXI) OimPR KSSKS. 

.\Forc esst*ntial an* coM.pcr.itivc cinnina factories for cotton.^ 
'I lie i|Ucstion of actiuirmL; <im<* i> now lir>inji considered ])\ the 
Twallpni >lio]). I he \alnc ol an assure(l of cotton is now 

lieinit leali/.ed in Kn^'land. and a ivrcut article ]ui< drawn attention 
to the ncccssit\' for cncfMiraynm overs /"> This ]ioints to a distant 
future wlicu ^O'owcrs and maiuifaetuivis n]a\’ died din‘ctlv with 
eai'li other. Thi< aitain will oniv he ni.v.jhh. svhrn the shops control 
a larm* }>r(>po!t it)n of the ontput. the hr^! st<*p towai'ds wideh is the 
< " ..pcrative ,i;innin^ fai torv. < ounteipart is a co-operative 

oil-press to di*al witli ..d M*ed>. \\v thu> advanriiic the ])rf»ducTs 
one stacc it is ]>cK>ihle t<> ec(ainmi/e i nnsiderahh- in weight and 
tlius rediK'c the fieioht rhaiye> to Karariii> 

Dl>r('ATIO\AL VAU K OF SHOPS. 

Such fjucstions conie un-hu' discussion before tin* ^liop 
"amuittees and the ahilitv witli whidi thev are handled hv 
mcmh(‘rs, .some ot whom arc illiterate, ami very h*v- of wlu>m know 
I’aicli^lu is siitlieient proof nf their tMlucatioiial value. Other simple 

' S/c .'ih.,vo, pp. ll»n, I I’l. 

Uf|(j. •< II,,, M.irkctin;:: uf F;»rin PnHlnot?*. ' p[> IP.C tre. 
pp. 124. 127. 

I 0 writ, . \\. l!>22. 

•Sir Ch,irlr>« Marjini in Trxtilf World, LKI, Ni’ 24; in ,/owr, Indui, XVI 1. 

•N S. ptrnjhrr. t‘l22. 

■ *ilvrrt. "Thi' Wmlth .ina Wrlfftm of thr ISinJftb,'’ p. 165, 
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l)ut luiulanUMital business matters l)eariug on marketing liave he. u 
investigateJ. Ibitos of transport per mauud-mile liave been fomi.l 
to bo by rail -1 pies, h\ hulwhi (country) road 3 pies, and by ixtkln 
(metalled) roail '1 pies, dhose. of c-ourso, only hold for distances 
within Avhicli a bullock-cart can go and return within a day {\j\, 
about 10 miles radius). Still it is interesting to discover tliat 
between adjacent stations, e.g.. Salarwala and Sanglad road transp(at 
is cheaper than rail. Hie cost of storing wheat works out to about 
two annas a month per maund the first month ' and mie anna ii 
month after. In tills the interest charge (about 8 pies per maun.] 
per mensem) is tlie most important item, dims roughly if wlicat 
is expected to rise mure than two annas a month it will ]uiy t*. 
store, otherwise not ; allowing another anna for detvu’ioration. 

But while the shops develop business ammen tliey arc boiiiul 
by strictlv co-operative principles. 'I'lie bye-laws ]>crmit. after tli.> 
placing of a .'|ua-i-ter of the ]>rotits to reservcn tlic granting of a bourn 
of not more than three nu)nths pay to emjiloyces and of a disidcn.] 
not exceeding 8 per cent, on share I'.ipital, Out of tlic l.alancic ,i 
rebate luav be distributed to members in ]iro])i»rtion to their 
transactions.' 

('o-OPKHATIVt: SALK IHK cULMl.NATlnN OK ('(>-() 1>K RATtV K 
miKDlT. 

dhe shops are . (oordinated with the village ro-operative <*reilu 
societies witldn their area, most of whom send their produce t. 
them. But tlieir clientele is l.y no menus Imuted to village . 
operators, though it has a tendenry to join village sorictir‘S or foucs 
new ones. In tact ( o-o])er.i,ti\t‘ sale is the nericssary culmination 
co-operative coalit. l o npav his lo.ins to the village' credit societv 
the zemin<lar must sell his produ. e. and, witlmut co o]a*rativo sale, 
he is compelled to resort to tlie (uily alteruatiNe, a broker, who o 
also a money-lentler. dims the village society <Ioes not compiet.'l} 
relieve its i lients. Of gi-eat. though less, im])ortauce, is tlu‘ linaiu sil 
simplicity iutrf)due(‘d \>y the shops wliicli chu relie\'e the vilh,;*' 
societies of lialf tlieir work and res])onsi)ulity.^ fliey also .<oIve tlir 


Ste above, p. 128, 


* above, pp, 120, I2l, 



SOMK ASPECTS OF AGRICIU.TUR AL MARKETING 


131 


p,- :,‘ju of agricultural fsu])ply.^ ft is tlierefore hardly too rnuclL 
j-i, .ic that while tlie village rredit society is tlie base, tlie sale 
gji, !, is the superstructure of the co-operative edifice. 

Summary. 

'fi) sum u]), tlio iricreasiug iiu])ort:uice of marketing is due to the 
(rn iwiug com])lexitv of erouoiuic processes. Thu phenomena have 
loiic been prt‘sefit in lhir»)p(‘ and are now nianifesting themselves in 
rtidia, 1‘hnancial backing is (‘verywliere essemtiah but in India 
os|)c<'ially so owhng to the widespn^ad iiidel>tedn(*ss of the agrit-ultural 
jM)])iilatioM. wliich has thereby bemi reduced to a state of economic 
soivitiele to tlie linancial tlassi^^. 'Die linancial arrangements 
ef the L\'all])ur commission shojis have lesulted in a threefold 
iia rease of business, and the freedom (h the grower from the necessity 
of forcdi sales at ma<le(pjate prices. ! hese arrangements were 
made witliout an\' tinancial assistance iiom tlie State. The .usual 
market method of sale b\' commission lias bmm adopte<l. though 
at reduced rate<, \o im]>ro\'cmc!ir on this seems desirable till a 
])roj)er “’future market is (lev(‘lu])t^d. 1 lie (picstions of terminal 
marketing and eo-op(uative cotton ginning must also be ])os:t})oned. 
but grading and tratiSpurt ]>roblcnis arc bring etTcctively tackled, 
(lenuan practice, wbicli indicates the im]»ortanc(‘ of efficient 
management, a unitied fU'ganization. and the i I'lnbinalion of sale with 
sup|)lv. is endorsed 1 Ihmjab (‘X])erience. Ihit though business-like, 
the shops art* also t o-operative liotli in sjuiut and m ]>hysic*al union 
witli tla* eteoptuativt* moV(‘mi*nt as a wluJe. And v*O' 0 ]H*ration is 
lit) fuere shiblioleth. (hcoperation is madt* ftU’ man. not man for 
co-operation. It is justitit*d b\' its results, the emancipation of the 
population from economic slavt'iy. 

“ III far<*« Iho lanU, to histoniot: ilia i rn>y, 
wealth accumlllat*>^», and nion decav 
rrincf* and Ionia may llouriah <ir may f.adp, 

A breath can m.ake thorn, aa a broath haa m.ad« : 

Mut a bold jKvu*ant.r>*, thoir ctiuntry a pride. 

When onoo .loatroyM, oan novor boflMppIicxI. *'’ 


^ Sri aUivo, p, 128. 

•Goldamith. “The Dcacrtcd Village.' 
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A PRELIMINARY ACCOUNT OF SYMBIOTIC 
NITROGEN FIXATION IN NON-LEGUMl NOUS 
PLANTS WITH SPECIAL REFERENCE 
TO CimiELIA AS I AT W A* 


nY 

K. ADINARAYAX RAO. L.Ag. 

It is common knowledge that certain ])lants liave kiiolulike 
arowths on their roots. A £^ram or a i:n*nndnut ])lant s]io\\> 
clusters of roundish bodies attached to the roots. Altlnuigh thi'"*: 
nodules were at one time thouglit to be ])atliologiual tli^-v 
have been conclusivelv shown to be indis]KMisable for tip' 
healthv growth of tlie particular ])lants witli which tliev aiv 
associated. This work was mainly done by [lellriegcl aiiC 
Wilfarth between the }'ears ISSb and ISSS. Tliey clearly shnuo c 
that the nodules arc the means of ])roviding the host })lant u iti. 
coml)ined nitrogen obtained from tlie atmusjiluM’c througli iIp' 
activity of the bacteria inhabiting tlic nodules. It thus bccaiip- 
clear that the practice of grov’ing ]>]ants for enricliing tlie 
was not quite unfounded. ttn(*e tliis was ]>rc>ved t<> lie the ia' t. 
other scientists set to work witli tlie idea that it was po.ssihl* 
that plants of other Orders might under similar conditions ux 
atmospheric nitrogen. In temperate climates several plaiin 
readilv lent themselves as oiqects for cnnlirmation of this view. 
These were 

(1) The Alder (.4bo,i.s). 

(2) The Elsegnu.s {El/rrjtnis Uuifolia Linn.). 

(3) The Podocarpus (the white pine) [Pmiovarp^is latijobtn. 

(4) The Cycas {Cycas cirdnahs Tdnm). 


Paper read at the Ninth Indian Science < 'ongreaa. Madras* 1922. 
( 132 ) 
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iTivestigatioMS wero directed to other parts of the plants, 
ihuiiely, the loaves, the leaf-margins and the seeds, and a larger 
iminher of plant Orders were examined. Tlie rapidity of vegetative 
i/i(»wth in tne tropics led scientists to direct tlieir attentioii to those 
ivirions for testing their theories. 

In 1801 Trimen drew attention to tlie small knob-like excre- 
scences on tlie leaves of certain Ceylon Rnlnacea?. 

Ziniinerinann (1002) recognized the constant presence of 
luK'teiia in tlieso stnicturr^s in at least four species from Java and 
referred to them as bacterial knots, lit* did not, liowever, take np 
rhe question of the (wigin rj tin* knots, aiid von Fabre went to 
Ihiitenzoni in 1010 to make an •^wteiidcd study of tlie proldem and 
investigated tlie synibiotie relations of live s])eeie.s (1911). He^ not 
only aeeeided /iinmermamks thenrv that tlie nutgrowtlis were due 
Inietoria but wtmt a st«d> further aii'l t^iat tliese kaederia 

had the reniarkaihe propert\* nf {ixing I he nitr^)gen of the air 

noil. 1912 and 1011). 

Mieh(‘- (lOUi) tool: u]) aiudher Oi'dei’ df ]ilants -Myrsinaceae 

and eanie to tlie sam»' romdusinn as Kabre. ilis leaf-teeth in 
de/f.oh eorre^punds to thilu'e's “ h-af nodules " of Hiiluaceous 

jiiants. hnrtluM’more. Kabre and Mielir lia\'e shown that the 
symbiosis bidNe<‘en their resperti\ e ]>]aiit- ami tie* barteria contained 
in tlumi is oin^ of hereditar\' eliaraeter. 

India aboninls in sneli rilaiits but until now no \s'ork of tlie 
kind li as been doin' heo'. and tins preliminary jiaper is snu]>ly an 
acianint of wliat has betm atteinpttal at ( 'oiinlcdatre in the case 
'h a fia\' Soutli Indian t)lants. Tin* ^)>ec!e> examined tor ieaf- 
nodules an* ; 

(1) Choou'Jf*i 
(21 Pirctfn lihlira. 


von Fftbro. F, C. Ofts rrUlich#* /uttvjnmrnU'l'on von lV\kt<'ri*>M un i tr'pis^'hen Rlauzen. 

irii.v. pp. :Ho^-a7r>, t'niR. 7, pia. n, tone a jov.. n o., WoC. m. pix 243— 2 t* 4 , 

- UU4. 

* Miehe, H, Herd, rf. Bot, OtM., XX XIV tUl . p, 576, 1916. 
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Chomdl'i iidalmi Rn oxain])!.' of a RiU.iaceous pla a 
havina nodules on the leaves and tlms hceoiues a further iiistair.- 
of this phenomenon. As far as van I'e aseertained hy studyi: .. 
the literature on the subject of leaf-uudules. no mention of tin ir 

pre^oiu'C on the leaves of ChonaUfi 



asiatica has been nunle. Panlia 
uidu'ft whirli IS i'(]ually eotiiiuou an*] 
whit'll lias been fiiirly well studitfl 
was takt‘11 It]) lor ])iU'j)o<t's of roiii- 
|)arison. 

'Twe^s. leaves, [lowers and stM“<]> 
of both the s])tn ies were obtained lion, 
the dilbnent Ime-'t areas ot the Pit'^i- 
denev and examined. .\s a luaUer mI 
eonvenionee hnna-s were sorted out 
into thret' riasse-. voiinu. nndduini an-: 
old based on their a])])earanre. In- 
teriued.i:it(‘ -taiti^s were nnM'gftl intn 
the l■la><f‘'^ to which they a]>])roxi- 
niattab Onlv t\'|)ical leaves wci*‘ 
taken for purposes nf study, 

( l iff fisiat ft'ff . 

T’lis ])lant ;s calhal " Karann.n 
in Tamil and aboumU in moi^t forc'n 
on the giiats ami in southern jent' 
of the A\h^st(Tn Peninsula and ..h’ 
in f 'evlon ;ind the Malay Islands, l’^ 


j the dry count ly, the leaves, n-' 

inflorescences and tlie fruits are sin.i i' - 
Chorneli. ,li^tnrt>. 

As iin und.or 'liMib it is verv conufimily met with in Maor.i.' 
at l.OOt) to 2.000 ffHU f lev’ations. Tln^ leaf-blade contains clui’ ='• 
teri.stic bacterial knots (lo to 12 on each leaf) situated at the juncta-n 


of the veins with the ruidrib. 



35 
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scattered all over the leaf with great regularity. The inimVji r 
varies from 50 to 100 on the surfaces of leaves of somo 
varieties. 

It occurs throughout India from the AVestern Hinialavas in 
Bhutan and southwards to (.'evlon, Malacea and Penang. 

Description of nodulks. 

Both in ^^ild and cultivated phuds of the foregoing specie-, 
various sized nodule^ occur on the. u]^per side. Tlie.se aie usually 
of a darker appearance tlian the rest (if the leavt^s and (‘aii O- 
clearly seen. The nodules are generall}' round and raodv of irregular 
form. 

Tu some varieties ol Pnritfn. whidi nccur in dTnhimijxhv 
forest areas, the nodules are chant cterisdcallv darker that' tkr 
rest of the leaf tissue and look veiy ])r(>minent when lield again-t 
the light. 

Anatomy of thp: leaf with reference to leaf-nodi lks. 

Kven in the iinopene(l huds of the ])lants referred to th' 
bacteria are to be seen among the leaf })rimordia. ^Stomata s*Tvt‘ a> 
organs of entrance into the leaves as tliev (h‘V(‘lop and tlie bactcn.i 
pass into intercellular >pa(’cs and ]>cn(dratc therefrom (‘vervwluur 
between the ti.ssues of the leav(*s anil collect int(^i tin* air lioh’". 
Afterwards peculiar diangi,^- m the nuclei take ]dace and the cdl- 
begin to di\ide vigorously. A speeml badciial tissue is fornau 
and could be ea.sily distingnishe<l from the r('st of tin' leaf tis.'''*’ 
by means of a characteristn: ."'heatii. The leaf begins to swell oi, 
the affected side. 1 he stomata .seem to arch over and thus imprio'r 
tne bacteria that liave gained entrance int(j the leaf. Tlie ba(‘t«‘ri;i: 
mass possesses rich chlorophyll content and tin* cells contain st.u- ^ 
grains in them. ITobady the starch slaves a.s nutrition, and a-' 
are led to infer tlierefore that the bactiwia an* constantlv .sup]>lir*'l 
with pieiit} of carbohydrate material as a souic’c of energv ;'T 
nitrogen fixation. Later on, liquefaction of the bacterial tis-ue 
could be clearly noticed, so that it is pos.sible that the bacteria :Te 
actually digested by the plants. 
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Isolation. 

(.on VOS tliat showed good nodule des^olopmcnt were selected. 
T]it‘V were cut into hits witliout disturbing the nodules. The Ints 
vvch* iiuTUorsed in O’l per cent, mercuric (‘hloridc solution for 15 
minutes so as to render the surfaces sterile. Tliey were then 
tl'.oi’omdilv washe<l four times witli sterile water, after wliieh they 
^vere nut into a sterill/ed ]a*tii disli witli some sterile water and 
lanlules ttnised thoroughly by means (d a sterih* scalpel. The 
resulliiiil eloiidv emulsion was u^ed as inoculum. One c.c. of tlie 
emiihion was put inti> difTenuU Kihuiim-yer flasks containing 
niti<H^rn-free mediuui {maiiuitr snlutiuii). 

d'lie same imulmd w.is u,-rd hir tiaisirm tlie nodules on the 
loaves of Pui\tta md'x-n as w<*]l and (cu* c.f. of tlie resulting liquid 
was Iu;uh‘ use «d for ]uiiposrs of morulatiou. 

All tl;e iuofuyit^Ml tla>k- wiue iiu ubatrd at 3o'C. and ob.serViV 
tion> made every '2\ hours. On tle‘ fourth day <i very thin iindit 
lilm made Us ai)])ea!ame and I’om the llftli it was dearer, d’he 
him was slinu' and its gro\ci]i >]ow', 

Siib-o^lt u res waro mada ii\' iiioaulatmu a looplul of -diis film 
into f!a<h flasks aoiUainiug nit rogim-l iva mannita solution to as 
luanv as fiva gcuiarat ions, and fiaan tic* lUll'. thi'^'k ]>hiting NvU'r 
(Iona. Tite .>olid ina lium u>ad for tiia puipo.-e coiisi.-ted ot the 
following : 

iX-cijclioii ft K ivo .. •• 

WaWr.. ' .. 

Gum arabic • ■ grm. 

Oic.ilOc }>htt^phnio .. •• ») .. 

Agar . . - 

CaCo, to nvulnili.A 

Tha fidlowing li(|uid niailiuni aho raismincuided I y l>r. kabie 
'a> to .voe if battar growth <»! tlia lilm was ]>o>sible 


Water . . 

. . 1 <' 

Gum ataba . . 

. . ‘2(> gnu 

K,Hi‘0, 

. . o*:> .. 

MgvSO. 

. . IHU .. 

Cat t . 

. . O M) „ 

V’ ... 

. . Trace. 
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The growth of the film was almost similar to that observ.-i] 
previously in the mannite sohitiou flasks. Therefore Ashby's 
maiimte solution was taken in later expeiimentN \\hene\ei fo ■'h 
specimens of leaves, leaf-lnids. flowers and seeds J)ad to it,.* 
tried for the presence of baeteria. and in all eases good grovrli 
of the film was noticeaVde. 

Colony characteristics. 

The colonies develop slowly on tlie solid medium deseril-vd 
above and are extremely small and of gummy consistemy. 

Thev make their appearance five davs after ] elating. Tri, 
da vs later thev are better developed .ind aj^pear milky >vhiti‘ an*] 
opalescent. They form thin rouiul rolonit^s. 

The colonies are 3-4 mm. in diameter. It has bern ])ns-il.i- 
to observe better growth of tiiC ((‘hmies l^y plating a secoial tiii.*- 
from the colonies in preN'ioU" plates. 

In plates where verv few cohuiies wen^ allowed to d*‘veloji h 
dilution methods the cohniies \ceie ob^ei-ved to be rvoii lo ai.^; 
11 mm. in diameter. 'ITiese welbdevelo])ed colonies look wliC- 
and shining. 

In tlie ease of PfUfftfi nKhca. alnio.-^t the >ame appoaiaiior 
observed but tlie cohuiirs looketl milkv wliitr witli conconTi!' 
circles, tlieir margins being ^]ia]|>h' and ri‘gtdail\' dotinrtb Ti* 
brownish cuncentiK' ciroles round eacl) coiojiN' senn to br Vi:’- 
cliuracteristic of Purittn i/idica colonies. Slants of the abov** >« Iki 
medium were inoculatefl atid growth ojiscived cvmy lioui-. 
Slides were }>repanKl from these slants anrl i*.\amined aiur 
staining. 

The organisms .stain well with the u.'>ual .stains iuit liest v. irh 
Amyl gram stain and are typiral rods. 

It was (observed in previous mannite flasks that tlie re '-.o 
still some sugar left uhusimI and <‘on.^eijuentiv fresh iuoculati' ri' 
from leaf-nodules w(u'e niadt* in duplicates an<l incubat'"*’ 
period extended to five week.". Tlu' bdlowing table sliows 'ir 
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...lUiitii of mtrogon 

fixed 

after deducting thit 

nitrogen in the 



ifg. nilr<ig('ii during 

.^^g. nitrogen f>ei 



Mr<‘k,4 ill inanriito 

grni. nianriite 



Hahititai (.'oiitaining 2 
grin. inaniiiti; 
dfduc'ting tlie nitrogen 
fi^an the c<;ntrol Ihi-sk.^ 

consumwl 

1. Chor/idia asUUica 


1 1,2219 

fjKisj 

11 -095 

■2. l^at ttta imiica 


';n'99 

1 a- i;{ < 

la 99o 

'hiiese linui’es, m 

mmlw 

lla'lla airl 1 dHUO 1 

11 tg. ]>IM' gi’in. of 


.ut* a indie, il mu cl the aetivity 

i)l tfu’ it-nh- ii>m|»,i]r \t‘i\ iavnniaMv witli 

the ()l>M*rvat Inns m 1 I'adir .ind Miriia. 

Hartnia ai’e ndsriAcd :m' n\i u inriy a( ti\»' a1 ihe veijelalive 
pniiits. ’riu‘\ apprai tn la a j ni ,T i a I •* at liiaiwna^ tl]>> a> tiin ]t!ant 
(levrlojjs. It i<al\\a\> lM‘-t lo tiM* \aain‘^ iMrlnial imdiiles u]' leai- 
lauls tn enitnrr tln‘ nrya!'i'’h-. h ha- i ret! tha^ tlit'v pTvier 

:in alkahne inedmin. 1 liri'r w a- { ■ m i ! ii ,i i 1 \ im Liinw tli <>n tmlatine 
iail nil mit rieiit ayai a sli^lil iimw i h v, - ii< airt-ai an. 'riu: tunanisins 
seem tn veipiin* phnitN n| an aial il iia- Ihth oii-ei\'ed tliat 
srrateliinn with thn platninni nnialir oi timrultniv mi thn surfaee 
nt I h<‘ nied inni ha.- nj vta i inunli 1 >ri t n i l: i ’ h than t Im \i>i lal met Imd 
nf platinyn In tlitn ia\Tr- >'1 thn ln|i;id iiicdimn nniitaiiied in 
>imila!’ ilashs. the niLiani'in- ii.\ iiinm nitfnnnn than m <]eept'r 
!<iye!\s, thus shnwinn that tln'\ uant phaity 'a ana 

Ihirn eulture> njaiw i‘\t I'ninnlN' sh‘\\l\- ni iheii“ riilture nu'dia. 
Ill pun^ eiiltuu^s the hantmia prndunt' anin irnm t’u' liquid medium 
drsnrihed ahnve. I'hex' am >taiieinnns irregular m slia]H‘ attd 
eiiived tonus me to he seen at latju >tai:es and a detailed study 
n! the organisms is heina niadm 

l\\AMlN.\’ri‘>N oK sKi:i>s. 

Ih'^tween tin* emlu'vo and the endosptuin on<* ran lind tlie 
* ' t(‘ria. Mven in tlie l ase ot iMnluNO. the emhryo ]>Iant appears 
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to contain bacteria at the vegetative point in the seeds of bot’h 
the species examined. As the seeds germinate tlie emlnyo plant> 
show bacteria in their growing points. Tluis what is termcfl 
hereditarv svmbiosis seems to exist in the case of Cliomcliu asiutiea. 
that of Paretta i/uliea iiaving i>een already announced by Fai)re. 

When some of tlie seeds are teased and inoeulated into mannitr 
solution there is fermentation oi sugar as evidenced l)y bubble.^ 
of gas. There is also fixation of nitrogen. It is thus e\'ident 
that bacteria are alwa}'s present in the seeds. Similar expeniuent- 
were tried with leaf-buds, stipular regions and flowers (uvariesi, 
and bacterial him made its a[)peanince mi the surface of the 
nutrient solution in all tlie flasks that were inoculated, liotii 
Fabre and Mielie liave coiulusnely pro\'ed tliat the relationship 
between the baiUena and tlie plants tliev examined seems to be 
mutuallv beueheial and that the plants are nnable to tliiive without 
the bacteria which were shown to lie always prw-'iMit ihroughuut 
the life-historv of the plants. It is yet to bu st'en if nodular forma- 
tion could be induced bv means (if inoculating the ]>iire culture- 
of bacteria into seeillings grown from liactena-frce seed,'-. 

In order to get })lants free fmm bacteria vun l-’abre treated 
the seed.s in hot water at oU'f '. fui- l?,j minutes and lni> ubst/rve*! 
that the resulting plants slinwcd nitrueen hunger. 'The leaven- were 
pale and the plants looked .-tuntf'd and sickly, whereas the |ia« tcria- 
containing plants grew noinuillN' and looked ipiite hcaltliy witli 
dark green foliage and larger development of all the parts of the 
plants. Pot culture experiments are in progre-s to ascertaoj 
definitely whetlier the bacteria are neee.-sarv for the jilant.s t“ 
thrive in the case of CliOhff'hfi es/u/eu as well. For this purpose 
some seeds were lieated at for :{u minute> >o as to kill th- 

bacteria but not to aihat tlie embrvo. 1 hev have l>eiui miwi; 
in pots. Sonif‘ seeds without any sueh hot water tianitment ai<- 
also sown and o1)ser vat ions are being made. 

It was already shown that Ijacteria enter the leaf thr<>ugh th-’ 
stomata which close afterwards and thus imprison the guest.- 
These bacteria abstract the nitrogen from the air-cells i’ 
the leaf and utilize tlie same for buihling up their bodies. Tin- 
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implies that large numbers of bacteria should be present if the 
supply in tlic loaf is tf) increase. We know, however, 
tliMi. in tlie course of development, tlie ]j]ant al)Sorbs the bacterial 
inutttT wliicli thus increases the ])ercentage of nitrogen in the 
leaves and other parts of tlie plants. Therefore parts of plants 
:^U(h as leaves and twigs in whicli large numbers of bacteria are 
present must necessarily contain a large percentage of nitrogen. 
To an agihailtnrist desirous of iiu])ro\ ing tlu^ soil fm-tility either 
jieriuanentlv or for the benelit r>f a single crop, the appli<*ation 
of tlie leaves and tender portituis cij siu h plants becomes ojie of prime 
ini])o!tame. Plants varv in tlieii niirogcn content and their 
ivhitive vahu‘ also conse(|ucntlv vai ies. 'ITie amount of nitrogen 
assimilated by the pee live liacteiaa is gisen in the following 
table : - 


No. Kind rif pl&nt 

i'. ri.Hl nl 

Ijii ,a alion 
triveri in 

.Milcigkam? N1TR< 

IVrliOc.r. i 

u.kN JIXE1> 

IVr .-r -11 . .f 


r;;.,:!illte &- 'lution ' 



aay> 

'Aith - ^riu. 
in.iHiito 

n);in!uto 
con«u rao j 


IM 


& 42-3 

1 Cho\^\a 

..1 

i 

1.: 4:> 

0 225 


1 r. 

pyvj 

11 245 


1 


?'445 


.. i 

i:i:> 

S 5T5 


1 

:u sa i 

15 V25 


TIu‘ ligures ill tin* abtivc table are given alter dediieting the 
nitn^gen in the cmitroh. and the table shows cU^arly tliat the 
as'Uuilal i(*n of atnios]dicric iiitri»g(Mi is \‘(My intensive, d he 
diM (tverv regarding the functions ol leu teria inhabiting the root 
iiodules of legumes has liad a marked intluence on tlie ipiostion of 
maintaining soil fertilitv, and tlie author considers tliat it is only 
(luestion of time for people sulhciently to realize the importance 
^1 the functions of the ba(‘teria inhabiting the loaf-nodnles of some 
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of our Indian plants. Tlie more remarkable feature of t}ie>-‘ 
leaf-nodule organisms is that they are found at all stages in tl •> 
life-liistorv of the plants. Tlie relationship is of a Iiereditai / 
nature, thus making it absolutely clear that the symbiosis has 
been developed to a far greater extent than in tlie ease of legume-. 

It is well known that certain crops (paddy, sugan ane. eoffcia 
tea, etc.) require large quantities of nitrogen for their growth 
and do not contain as much nitrogen as ])ulses. ('onse([uentlv 
they need large applications of leaves of .such plants as punfjaw 
[PoKijcu^fiu ijluhfd). tiunjeihi aunvifhttn) and others 

supply the r.itrogen needed. It is a very common practice atmu;!; 
cultivators m Soutn India to ajiply cart-load'^ ol lea\'es ot particular 
trees and not any leaf they (‘ome acios-^ at random. 

They can be iwed as a source of orLUom matter and of 
food, as a Itedding for fartn animals and can la' apjhicd to <cab 
in green h.ouses after com]H)sting. 

Tlicir value lies in th.e fact tliat tlnar nitrogen content, weight 
for weight, is greater titan tliat (d’ most other leaves. 

Tliev also impiane the ])h^■sical piojanties (if tin* >oi| ^m li a^ 
waterdc/iding capaclt\' ca]nl]a^t^' and >(>11 te\hii*‘ in t!.t‘ ."aM;'* 
manner as any otlier green manure. 

From the foregoing it is (‘vid('nt that tie* ]ea\<*> of (!) (Jfonxh'! 
fiSHilicu and (2) Parrffd nulirn can be made u-o of as gia*(m h-.il 
manure.- wit!; advemtage. wiir rc\ <‘’' pn^-ibhc Their cbi»d rn('’’it la - 
in being available in large <jiiantitie> fiaan s(‘lt-so\cii jon^b* tre- 
growing in almost all tbe di^trirts of tin* Pre-idem \-. it is a note 
wortliy fa^'t tliat atnong the 'ramil ( 'iltivatots of Ceylon (nortlic!'; 
districts) those leaves are in high esteem as gre(*n-Ieaf manure-. 

St'MMARV AM> CONCLt ^lOXS. 

1. rtymbiotie nitrogen fixation is tiot re.-ti icted to [.egninino' c 
alone but is a wides])read ])hetu)meno!i. 

2. Plants of otlier Orders siuh as liubiiic(>;e. .Ms rsinacea* ai 'l 
f a.suarinea? aie Instames of the abo\'e jila'iionietion in the tropU' 
and in tem]ierat(* ngiotjs si’veral othets have beer eminunated ^ 
example.^. 
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C}u}}nclu( (tsiahi'a lias now laani in this jaiper as a 

i ,1 i-r instance o*^ the sann* ])licnonie!!on. 

( The nodules on tlu‘ leaves of Chomflia are caused 

1,- !i;icteria wbicli are found iil!i!i^ the nodules. 

5. ddiese hac'ttu'ia are eapaide of ll\in«^ atinospluM'ic nitrogen. 

r,. Tln‘V are finind at all the stages in tie* lifcdiistory of tin? 
plniits. 

7. 'The svinhiosis is develn])ed to a far greater (cxtetU tlian 
in Ja'guniinosa* and is oi a lu‘it‘ditar\ character. 

S. IdiC plants are iinaiih* to orow in Th(‘ <ihsence of luicteria. 

n. llie nitrog‘Ui lixation noteil compaies veiv favoura.hly witli 
that noted h\' ]n(*\ ions workers. 

10 . Of ihe ha.ettuia. the t\ ])ieal forms are rod-slia])ed while of 
tlir later stages ioi‘lo‘d and eui\<Ml turm^ are alsu tc; lie seen. Tliey 
are toinni to he stismglN aeriihie. 

11. Leaves and lender pitrti<iiis of plants investigated ran Ite 
used witli protit as green- leal manures. 

I*J. pH'sides the addiLon of much extia [)lant-[ood to 
the soil, the leave." mipro\'e the ]>hysic.d < onditnuj ot the suil ;».s well. 

U will he >ati>taetion enuugli I or me li tlii> preliiiiitiaiy paper 
ha> shown what a wide held there is hn luither v.au’k ill ta])ping 
new sourees of luaiiuie suiT^l'' what extent the ryot can 

be Itenetiled in his crying need ior ciieap mamire.<. 

Mv tliaid:s an* due to the t Government Agricultural Bacterio- 
I'jgi.'it lor faeihlies ail\nch‘d tor conducting tlii* ahove invcstigatioti. 
and manv fore^l ollieer.> iur luateiial. 



A USEFUL PLANT FOR INDIA. 

BY 

K. KrXHIKANX.VN Ph.D., F.R.S., 

Of the Departmeel of AgricnJtnre, Mijsorc. 

While engaged in researeh work at tlie Standford Univer.sitv, 
California, T had to look up references regarding a tree cominonlv 
known as ^fesquite or Algaroha and was so impressed witli its useful- 
ness that I decided to take seeds witli me to India. The trc<‘ i* 
a native of Brazil luit is eitlier indigenous or cultivated in Argentine 
Chile. Peru. Bolivia, Coliimhia. Central America, Mexico. Tc.xt^ 
and the West Indies. 

In Hawaii, where I had opportunities of ohserving tln^ hahk' 
of the tree, it was introduced hy a missiornirv in 1S2S. Since th - 
it has spread over the islands, and now ot riques in Oalui ah»nc !:■ 
less tlian lOO.tMjO acres. 1 lie tree is. Inocever. contiia'd to tl ( 
leeward ])ortions of the island where it tlirives from the sea coast ui 
to an altitude of 2,ono ft. In tliis part of tlie islands raiuhill :• 
scaTitv and in places so little that the loealitics may lie little ditTeivii: 
from semi-aiid desei t. I he windward suh* of the islands Inivr 
liowcver. a different climate ouing to the trad(* winds which hlov. 
practically throughout the vear. Ihiliihill vanes from ‘Joii to t"' 
inches. Here the tre«/ is hut rareh* found. 

llie l\Iesqnite is a legume helonging to tlie (l^uuis Ih’oM-j.c 
which is rep re.se ntei.l by lait two s])ceirs in India. The foIhjuiiiL 
is the scientific description of tla^ plant /Vosop/.s juUflnra : 

A tree If) to 2f) m. tall, hraiiehes glahrous or minutely ])nhrr!; 
Ions, siijiules small setaceous or aristat<‘. sometimes f)l)solci*“ 
spines axillary, solitary or in paiis. straiglit. in sterile hrani !iv 
up to 5 cm. long, divarii-ati*, sometimes verv ,s]i()rt or entirely ahseiil 
leaves glabrous or rarely pubescent, distant or in sliort lirain’hl ts 
subfasciculate. common petiole 12 to 5o mm,; glands ofte.ii smal' 
between the pinna), and smaller between leaflets ; ])innaj oi‘ei 
1 -jugate, rarely 2-jugate, very rarely 3-jugatc ; racliis 3*2o t«. 
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7 5 . ra. ; leaflets broadly oblong 4 to 0 mm. long, or linear 12 mm' 
to -i-.T em. long, with interntediate forms straight or falcate, obtuse 
or pointed, the ('osta somewhat ])romiiieut lieueatli ; inflorescence 
.spi.wt.v a.xillarv. or fascienlate with the leaves, shortlv pedunculate, 
.7 m 10 cm. long, dense or slender and Mibinterriipted ; bracts 
lumiite, flowers glabrous outside or' with few short scattered hair, 
:!miu. long, calyx I mm. long, tin* opening often eiliate. petals are 
often woolly inside at the ,apex : st.imens h.df a> long again as the 
corolla. ; ovary shortlv stipifate. vilh.se ; pod more or Te.ss arcuate 
or nearly straight, 5 t.i ]5ini. long. 4 to 12min. vide, before matnritv 
often flat . oiupressed, at maturitv on both si,les more or les.s conve.x, 
eontinnons outside, or between the sc,.,]. maik,.,l with di'ine-ssioiis 
of transv,.rs,. l,n,-s. m,.s,»m,p ,sp,,ngios,., ,.„,l,„.arp hard. 


Ilw I.V,. .s V,TV vanabl,.. In T,-x,,s ,t is I„tl,. more than 
.1 shrub bur fnrtiwr s,„itb in .\I,..x„ it g,,,ws mt,, a large tme often 
a»aimng a ti,.ight ,,f 4.5 t,, .5o f,, ,vnh a ,l,,,m,.t,.r ,,f".,l„,ur 2 ft, 
I'h,' r.„,ts g., d,,wu 1,, gr,.at ,lcptl,s ait,.,- wat,.,. This Inter f,.aturo 
mal;,'s it .spi'cially .nl.ipt,.,! f,>r gr,,wt!i m ivgmns u-itli s,.antv rainfall. 

I he Il,,wi>rs have a sw,.,'t sc, .o' an,] tiie ijew,.]. spilo'S are from 
4 in, In'S t,. li iin hcs |,,ng. Tl„.iv tw,, li..w,.| ing .s,.as,,n.s. one in 

.\pril an,l il,.. otl,,.,. al„,.ii (),■!,, I,.. i. Ti:,. p,.,K ,uc from li to UI 
"I'bes I, mg an,] Imv,' a thwh sp,„,gv p..,„.a,|, ,,,ntaimng syrujiy 
iuntOT. Ih,.y tnm \',.|!,,w wlwn rip,, ami ,li,,], i,. tlw ground, 
liiev .ire ,,f high umritiv,. vain,' .m,l mii. li ivlis],,.,] I.y all kimls of 
■•'leek. Chil.lren 111 T,.,xas ah,, them. The ]„„ls are colle, ted 

.Oel ,,,,,,,, f y 

"f Uahu alou,. i.s estiiuat,.,! ai 2.5.00(1 t,,ns aiimi.illy and a faetorv 


lit'ru (‘stalili.slu'd to drill w itli this (Miomuris output. 

I hr \ulur of thr tier dnrs not run.-ist in ihr ]iod alone. I'lie 
s])ik(\s yield hoiiey in ahimdaiui' iuid in some parts 

'’I i<'\a.s and Haw'aii this is tlie <>nly somve id honey for tiie largo 

Hitiuher of hnehives ke]>t. They ])vodure an ahinuiaiue of pollen, 
^^'it of the G<K) tons of hom^y ]irodueed in Hawiiii aiioiit 20(t tons 
from Mescpiite alone. A tree of ahinit 30 ft. spread 
•'i < •'itiniiited t/O produeo 2| pounds of honey. 
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One adva-nh^go tlie tree lias over most otlier lionev-])mdu(Mit^ 
trees is tiuit it blossoms twire In tlu‘ vear. onoe about April ;u,<l 



Mesquite or Al^ ir'^ba. 

again in Oetoljer. Idip A])i:ii bb»^oius last till A'ligust so tiiat s.ivr 
for a sliort ])eriod of about rwo montbs tlu*ro am Mowers nea?lv 
tlie whole year. A fairl\' roiitinnoiis sii|>pl\' of lionev' is assno'*! 
to ])ees. A seeond feature is tliat, ]»rovided tliere lias lieon rain ii> 
the latter part of the year, tberr* will be an abuinlanee of Mow-m’s 
the next year no matter liow dry the following siinuuer is. 
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Wlieii ^rowii to its full lieiglit tlie Mescjuite is a very graceful 
ti , ' and fterves ^vcll as aiL oriiarneutal tree in parks. The illustration 
is Irom a park in Honolulu. Tlie wood takes a fine polish and 
is tlieivfore used for furniture and cabinet work. 

From the description given above, the value of the tree to 
India is obvious. Provided it ('an b(‘ naturalized” -and there can 
be tio doubt from th(‘ wide ratige (jf its lialdtat that it can be it 
will go far to solve the prcjbleiu of cattle famine. The large yield 
of pods averaging to 20(^ to 300 lb. will ]>rovi(le a source of higlily 
nutritive food es])e('ially in localities wliere from want of rain the 
(■attic are liable to starvation. The adaptability to semiairid 
regions makes it s])ecially valuable. There are large tract:: in India 
of tiiis desrriptioii where the tree may usefully re])lace other trees 
now growing wild or grown solely for tire wood. 

'rite M(‘S([uitc is erpially important as a soitrce of lioney. One 
great oltstacle to e.vtimsive bee'kee])ing in India is tlie scarcity of 
lionev-vieldiug plants in the itlaius. As a result indigenous bee- 
keeping has l>een ('ontinod to the hilly tracts where tlie drawback 
does not e.xist. With tlie introductitut of Mesejuite there ^vill be 
j)rnvided a continuous source of honey for the greater part of the 
year. 

A largt‘ number of seedlings have been raised lu Bangalore 
from tlie seeds brouglit down from Hawaii. 3 hey seem to thrive 
well but their behaviour in tlieir new liomo is yet too early to 
fore(‘ast. 'Plie tree is verv variable as has been mentioned already. 
It is ])o.ssil>le tliat it will exhibit the siune variation in India as it 
has in otlier ]iarts of the world. But whatever the variation, its 
great value as a source of liiglily nutritive <attle food is not likely 
1>(‘ din u lush ( m 1 under the different comluious of tliis country. 


Siucr tho tho artii-lo f--r tho .Knmial. I have boon informod bv 

‘ Rthn.lur ICin^JU'hivn. Urttirin.; BoUiUst -it tho AgncuUural CullcKe. Coimhatorf. 
0. i fu- saw 81‘Vf'nvl uf ni<’so> I rocs r"iir! y full j;i(.>wn iti a sinul> trirt near Madrjs and the 
■O '- aratuc shuuc<l that they were thriving well. Tho pos.dbility has uocurrwt Ui me. 
{ !.' M'fore, tlio introduet >11 of tlie plant ni otht r K'calitiea in India, more ospeciall) in 
[' ' ' and botanical jjardetiH. If luv j^iinniso ia eorioot. there is already \aluable experience 
‘ rUile of tho behaviour of tho tree und<'r Intlian conditions^ and I trust those who have 
d ’.nil make it known to tho public through tho milium of tho Journal. [K. K-J 
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A PRELTMIXARY NOTE ON THE THEORY OF 
PHOSPHATTC DEPLETION TN THE SOILS 
OF BIHAR.* 


BY 

ALBERT HOWARD, C.T.K., M.A. 

Imperial Ecoi>o}n\r Hotauist : 

A\I) 

OABRIELLE L. C. HOWARD, M.A , 

Second Imperial Economic Hotnnist. 

On several occasions (lurii\^ rcj'cnt voars, the idea has i)ei*n 
advanced that the calcareous soils of North Bihar are delicient m 
available phosphate. It has also been su(?i'este<l that this is thr 
cause of the wilt diseas*^ of indigo in this loe.alitv. 1die reinedv 
proposed is systematic manuring with su])eq)hospliate of litnr. 
The results obtained in tlie field are. how^vru'. ex<'eedingly erratic 
Sometimes a positive result is obtained, often tlie eflrM t is m^gativc. 
In a letter published in the Journal of the Rof/al Nocdvy of Jc/-> 
(Vol. LXVII, 1919, pp. 762-764), we indicated tlie general natuiv 
of our results on the causes of the wilt rlisease of iixdigo aii<l 
advanced a number of reasons which had caused us to i 
this depletion theory as being responsible for indigo wilt. TL’ 
full details of this work are to be found in the rs of (In 

Department of Agriculture in hulia {Botanicnl Series). Vol. XI 
No. 1, 1920. 

The scientific basis of the depletion theorv at first rested <'n 
the very low results obtained when these soils arc tested for available 


* A pu,>er rfHd before the 1923 meeting of the Agri.ultuml .Section of the IwVu^n .S^m. 
Congress, 
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l)y Dyer’s citrii* ;u‘i(l method. Tlie cause of these low 
figures has siiu e ex])hiiiied l>y Jatiiulra Xatli Seid and by 

Ihnrisofi and Siirendralal Das^ who showed tluit tliis method of 
analvsis is lanind to give low n ‘suits when large quantities of 
rarhouate of lime are ]> resent, [farrison and Siirendralal Das also 
oltseived that soluble sii'j)ei'{)hos])hate rapidly reverts to di-calcic 
|)lu>s])iiate, DaHlh),. and then to insoluble trie alcie phosphate, 
ra3( 1*0^2 Nvhen added to Pusa soils. The reaetion can be 
ffpresented bv the f(tllo\ving jM|uations : 

CalldTDd, --CaCCb 2CaHP0,+C0, + lL0 

2( a 1 1 IM ),+( ai i \ 4 \u{ Pt -f-( (X + I U) 

Tile ]tl)«>spliat<* depletion t henry has tlierefore little or no analytical 
h;isis. It now i'(‘sts sohdy on the i>‘sults obtained in tlie tield which 
are hv no means constant. In nnn dina tion, lu wever. positive 
results are lieiug obtained. ( )n latlau' lieavv siails or when the 
surfaec‘ drainage dtdective. ;oip|ieations of su])eqdiosphate in 
eniuieetioii with green manuring with {(' rotnhirin juncea L.) 

increase the eilieienev of tlie ])rocess. 

Dining th(‘ last hnv vears we have been conducting experiments 
at Piisa witli tin* objieet of rlcaiiug u]i some of tlie remaining 
iliilicultit‘s l■<uLne^ted \virh this deihet i< ai theory. Interesting 
juvlinunary results have ]>een nbtaiiietl whieli a]i])ear to suggest 
that tlie ex])lanation of the enatic results obtained with super- 
]ilios])hate as well as thos<* m ennueeTion with ]*hosphate an«l 
green manuring miglit be dm* to the eih'et of the supeqdios]ihato 
ell the ])}iysii ai t<*xture of tlie >oil as suggested in our letter on 
this Milijeet ]uiblislied m ItHtL Tlu'se ex]K‘riments fall into four 

groiljis ; 

I. oe/o/o lilnt . Situ i* dune ItMU. Indigo has been 

grown enntlnuousl^■ in tlie s;ime soil in a Ksimeter (one-thousaudtli 
"I an acre in area and four h'et dee]>) juawdded with free drainage 
hel(»w. NT) su]>e]phosphate or anv substance containing phosphorus 


'a^j.yw/r. fij /»Wni,^\ll, -■’S. nUi. 

• Mtm. of tkt Depi. of ej V, 1921. 
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has been added to the soil. Tlie indigo is cut in the ordinary way. 
the crop is removed and the roots are picked o\it wlien the plot is 
resown every October. There is practically no fallow. Four cro])s 
have been removed and the hfth, sown in October 1922, is doiiiir 
well. If the soil of Bihar is really deficient in phosphate, them 
ought to have been a rapid failing oil in growth. No such result 
has vet been obtained. The third cut, takcTi on l^e])teinl)er 27tli. 
1922, in a year of heavy rainfall (over 90 indies) when the imligu 
crop in Bihar did verv baillv after July, is shown in Plate III. lii 
this vear. tlie third cut weiglied as much as the first, namely, o seeis 
12 chittaks (5.394 grammes). Two other results of great interest 
liowevor, observed. Ihe first of tln^si' relates to the ph\ sh al 
texture of tlie soil. At the end of the monsoon of 1921, it was 
noticed tliat the perineal lility was beginning to fall oft and the 
drainac^e was becoming defective. The yoiv span's near thi‘ surfai 
were seen to be suffused witli water and the s<ul refused to ilraiii. 
It became jellv-like. due probal)ly to the formation of col Ion l>. 
This condition disappeared when tlie sijil w as reiimved and ])ut bai k 
again before the indigo was resown in (Jetober of that year, Ihe 
permeabilitv became gradually worse during the heavy rains of 
1922 and in August last, the plants began to turn yellow and appeaivJ 
to be short of nitrogen. Nitrogen was adeled in the form of sulphate 
of ammonia at five maunds to the acre and tyir (sugar) was mixvl 
with the surface soil to pronuUe nitn^g^eu tixation. 4 here was an 
immediate response. Tlie last indigo cut of 1922 was a very 
one. In this experiment, the first deficiency noted was loss I'l 
permeabilitv, the second want of nitrogen. No evidence of anc>r 
of growth due to lack of phos];hate has been observed. The exfaai' 
meut is being continued. 

2. The effect of redocuiij the oj/ioffnt of lolol phospluUe, A\l.en 
grown in pit cultures with Pusa soil mixed with one-tliird it> 
volume of inert material (potslierds). .lava indigo grew firntri* 
than the control (ordinary Pusa soil) ami gave much more s< 
Here reducing the tot.al amount of phosphate and improving 
aeration increased tlie vegetative growth by over 30 per cult' 
(Table I). 




THK C()NTIM.()i;s (ikOWTll Ol- JAVA INDICO IN Till-; SAMI- SOIL AT PUSA. 
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Table I. 


The effect of miproved soil aeration 07 i the growth of indigo. 


Kind nf 

iSoil only 

anil -f fvind 

'JO®., a*‘il 4* p'.tshrnlfl 

TO®., Boil + j'oUlionU 


Xn. of 
plants 
measured 

Average 
length 
in cm. 

1 Percentage 
' increase 

i 

33 

30? 

i 

1 

i 

30 

51' 6 

1 

1 

40 

33 

IS- 3 

31 

3o 

300 

3^^ 


Tlie elTei (>i\ seed fc>rinatiuii was even creator (Table IT). 
Table IT. 


I he effect aj .^otl a{/‘<itnH> ok fJic .y-rcff i/nxhfcto/t of Jaca iitdigo. 






1 Weicht of drv 


\\ KH 



1 pn^iuce in 

N“. 

i: 1 >r 

I T INT"? IN CM, 

grammes 
; CN^rrected for 


ircatmeiit ‘d 




: ;>0 plants. 




1 Irf . 

n. t . 

N 

N..V. 

N' T 

Ihv. 

V< c. Vcc. : .Tan. 

lA'b. PeK; 

Stems 

eNclud- 

See<l 



la 

‘J3 


13 

■_v> 

3 

13 1 23 ■ 2 

1 21 

inc 

leavea 


4!> 

4 1 

7-7 

110 

i:. 

iiv3 

2\:< 

23 0 i.'i-S 20-7 

2SI 27*2 

OS 

32 

•illd 1 

r.u 

4:i 

► ip 

u:* 

i:i 

■::5'7 

is-o 

31 3l ■ 33-3 34 1 

33-0 . 33-0 

1 

127 

TO 

:"tshrTds , j, 

TvO 

4 .'t 

2 

1 1 :> 

lO'O 

iO Ti 

3iV0 ' 

■ 33 0 ' 33 0 34-7 1 

340 1 33-3 

136 

SO 

I'l chords 

f>0 

.v: 

St 

13-4 

IS 1 

iivo 

iS’O 

30'4 32' 1 32 0 ’ 

i ' 

1 33-6 i 33-6 

141 

04 

.f<.hor<l« 

40 

' 1-4 

7-7 

Vi :* 

171 

ili'S 

iTt 

: 2S-S i :UV3 : 32 4 

‘ i 

i 32-4 ■ 31 1 

ns 

02 


: 

i 3-S 

iV2 

0-4 

li-3 

101 

l‘Vl 

: 2V0' 2V3| 23-3 

i ! 

{ 24-3 I 24-4 

; i 

72 

32 
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3, The effect of increased araildble phosphate on t/roHih. 'rhi-^ 
has been investigated by growing iialigo in two sets uf lysijneters 
one filled with alluvial soil from Kaliaupur and tlte other with Ihisa 
soil. Kalianpiir soil is exeeediugly rii-li in available plu).s])liai. 
(0'318 per eeut.) whih^ Pusa soil, when analysed by Dyer's metliod 
gives very k)\\ tigures (O'UUl pei' rent.) oi available phosjihati*. it 
spite ot this the growth has always been greater iii I’usa soil thai 
ii Kalianpui‘ soil as the measurenieats in 'Fable 111 shin\. 


'Fablk 111. 

The effect of uciuliihle phosphate ok tin (jnnrth of tn(io/o. 

AvkKAlJK UKluUT IN JSL'Hh> 

St-ptrUiLit*r 11, l.>. 

191S 1‘JlU 

10-7 30-4 

VU 


These tigures do not support the view tliat manuring with 
supeqihospliate will necessarily ine lease the growth ot .lava indien. 

4. 1 he effect oj super phosphate mi the php.'iical (ixtore if th* 

soil. In our letter of August 2oth, 1U19, published in th e .futi/’i/ol 
of the Royal Society of Acts, \\c stated ■' Stip.M 
applied with gieeii niunuie iu BiJiar jtrodiu ii.-. givate,.t elTert ..ii 
soils the surface drainage (d whicl! i~ p(,„i- and wIk.-m- texture ha.> 
been alTected b\ heav\ raiu, Iherc is rt-aseiit id believe tluit tlie 
lesult has nothing to do with tlu- addition ot jilio.spli.ite at ;dl bin 
is due to ar alteration iu the physical texture of the soil liioiiglit 
about by some constituent of the manure.^' tVe liave jii.st eoinpleted 
some preliminary experimentr. on this jmint, tlie results ot wlu. li 
are or considerable interest. As lias iieen pointed out aliove 
superphosphate reverts to the insoluble eoiuiitiou when added lo 
1 usa soil. It act.s as a weak aciil in the jitesenee of linelv divide'! 
calcium carbonate until tlie reversion is eompk-te. It i.s po.ssibl.: 
that this leaction in itself may have some influence on tlie soil 


Pusa soil 
Kalianpur soil 
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( (ilhiuis Aud iniiy l^e the reusou why supeq^hosphate helps to make 
iiuuuuiiig more eliii ieut. Onr results^ clearly prove that the 
e'lVct of green manure on the succeeding crop at Pusa always 
iu< ivast‘s as the soil aeration im])roV(‘s. ff superphosphate merely 
alters tiu' ]>hysiral condition of tla* sral and lielps aeration, other 
^uhstauces which act as weak arids ouglit to have a similar etfect. 
W(* have so far rom[>ared the le.'^ults ol>taiue<l with very dilute 
suijiluiih' acid. >ul])hur ami su]j<*!plios]>liate on c(jtton (a plant verv 
sensitive to ]M)or soil aeiation) u hcn grown in Pnsa soil i/i lysimeters 
j)rovi<icd with free diainag*.*. 'I'lic results are given in d'aMe IV. 


d'AIU.K l\'. 


1 hr ((fir/ (if 

'(ill lift ((CiJs (/ff flu fftdirfh (if rotfoti. 

Supc'rj'hobj'li-iti- 


'■f I’U HI {jlauts 111 

'■III. I^ranniies 

iwl s,;:^ 1 

KhM. 4 Kk^ 

riowirni t.f iulpliui 


d 

j MiiiiureA addiMl at 
the rat-e nf one 

CiinU* suli>iuiri(. a- j.l 


} 1 

1 .Is-I j; 

iiiauiiti Iter acre. 


It will l)t‘ M'cn that sulphur and .>ul]>huMr acid liave given a 
hett<u' result than snpe!]'li< ‘s]>hate. d’lic kest result lias l>eeii 
ohtaiued with ^\d])hur. ( hu* possilde ex])lauatinn is tliat we are 

d<‘aling with a ]>h\'>i« al cjTei t. Su]])hur a]>])ears to )>e slowly 
oxidi>:ed and its ai t ion would l ie nmi e eoutinnous tliaii in tlie ease 
ol suhstances like siipciphospliati' and snhpliiuic acid which are 
>olu})le in water and w Inch icact w itli calcium l arhonate with groat 
rapidity. Anollwr explanation of the^e results is that the small 
amount of ]>lucq)liate present in Bihar soils is hroiight into solution 
h^■ dilute aciils and tlius rendered more availahle. If this is so, 
indigo grown eoutinuouslv in tlie same soil in a lysimeter and 
’nauured every year with sul]diur will very rapidly e.xliilnt signs of 
I'hiispliate .starvat ion. 


‘ AffTi, Jour, oj \1, IDH), Sinn IaI liuiUn Scieuo© Congre«« Number, y. -W. 
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The next step will be to compare the yields obtained in th ^ 
field with equivalent amounts of superphosphate, sulplnir^, sulpliiiri ■ 
acid and similar substances applied in connection with CTreeu manui - 
ing and also directly for crops like turnips, swedes and rape wliicli 
often respond to superphosphate. Tf small dressings of sulphur 
prove of use in India in increasing the efficiency of green manuring 
and in improving the yield of oil seeds of the Bra,s>iiai family, this 
suhstauce will not only materially help in the solution of the nitrogen 
problem but wiU also prove of value in the increased production of 
a group of important revenue producing crops. The indirect eilect 
of artificial manures and other chemicals on the soil is a suhjct t 
which requires more investigation all over the world. It has been 
almost completely neglected in India. 


^The applicatiun of 10 to 40 lb. uf sulphur to the acre has btxMi trie<l at Ranchi \4 h«‘rt' A, C 
Dobbs found that both groundnuts ami rai>e benetitctl gr\Mtly bv the ap])licati.(n. { i'jri. J'l-rr, 
of India, XI, 1910, pp. 310-311.) Xo exj>eriinents are qU'Aed 'Ui the effect of sulphur on ^rie:i 
manuring and no explanation of the action of sulphur i^ given in tins p.ijK‘r. 
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PROOF OF THE POWER OK THE WHEAT PLANT TO FIX 
ATMOSPHERIC NITROGEN.* 

BY 

r. R. LIPMAN AND J. K. TAYLOR. 

\s a serie.s of wlioat riilturos in SMlutioiis. we liave rereiitly 
proverl reaieliisively that ^^■hf‘at ])lants. even in only six weeks of 
gnavtii, can lix large (juautitics of nitingcn from the air. 'Fhey 
possess this ]H)we!’ whether nitrogen is si ip])! let I to the roots or not. 

Seventeen years ago, .lamiesotO ina(h‘ the startling annouuee- 
meiit, leased on ex]>e]’imtMits. that all green plants ]H>ssess the power 
of lixing atinos’jdieric nitrogen. He s\i])])leinente(l this aunounee- 
laent by another to the etTect that spevial organs exist tni the young 
leaves of ]>lants wliosc^ function it is to lix tlie air nitrogen and he 
railed these organs ” all>umeii eenei‘atoi<. I'his siippleinen.t to 
Jamieson's lirst announcement aiel tiie sonuovhat loose .statement 
ot liis proilered i*vidence on the nitrogen lixatiou. cou])led with the 
iudelihio imin’ession of l.awes and HilLert s and Boussiguaiilt s 
experiments and conclusi<ms, caused tiie scif*utitic wmJd as a 
whole to scout or it^^nori' .lanueson s evidcm i' and the earlier 

O 

etmteution.s of Ville and a few others to tlu‘ .sana' effect. In HUl. 
Maiueli and Pollacei" puhlislcMl a .statement of ex]'erimeiital results 
wliich were not subject to the criticisms ]iertiuent in Jamieson's 
'■asi' and which proved conclusively that a variety of green plants 

the pow(W of tixing atm('s]dieric nitrogen. Later statements 
bv them^ oulv conlirmed tlieir earlier assertions. Tliey dul not 

* K<‘priut<'(l fn'in \ I'l. I A I. N«'. 

' lifport of ,1 .\l«t'nlo'n. llH'.i, ct r^. 

*aHi dfir InMttuio Botayveo dfUa H. I'ymtr.'iila dc raria, \\A. UC \\ llol. 

* Ib., Vol. 14, p. 151), Aiui Vol. 10, p. 107. 

( 153 ) 
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accept Jamieson’s suppleiueataiy statement relative to tli<' 
meclianism of the fixation in question. 

Even the world of science is so conservative as not to liavt’ 
caused a general acceptance of the contentions of Jamieson anil 
Mameli and Pollacci, despite tlie fact that Moore and AVebster^ and 
Mooiv. AVebster and AA'hitley.- as well as AVann,^ have more recentb 
furnislied ample couhrmatorv evitlence with fresh water au<l inariih^ 
alga 3 as luateriaL In order Xo furnish further evidence for securing 
an acceptance of this new view of nitrogen fixation wliicit is directb 
opposed to the old establislied view and to obtain data for tin* 
wlieat plant wliich has not ])eeu studied in that regard, the writers 
have recently carrieil out an experiment resulting as indicated ia 
the general (onclusinu introducing this brief uot»c AVheat ]dant^ 
were grown in " ^^'hive s best solution of an osmotic pressure of 
1*3 atiuuspheres. 'rhesc solutions wen* so const ilu ted as to liave- 
approximately the same concentration throughout, regardless of 
whether or not nitrogen was present, 'bhe containers for tin- 
solution were quart Alason fruit jars and the usual technique was 
employed. Five wheat seedlings })er jar, and six jars i)f eacli kind 
of solution were employed, tlius testing tiiirt\' jilants with eai h 
solution. In the case of the solution containing no nitrogen, twelve 
jars were employed, six of them being ke])t in the gieenhousc* until 
seerls were funned. All the (jtlier plants were grown for a period 
of six weeks only, it is iinposoiilde now to go into the many intcr- 
e.sting features id tliis and other experiments wha h wo are conducting 
on the important subject of nitrogiai fixation. Sulfite it to s.n 
that in a number of series of wlicat [ilants grown without uitrugch 
and with varying quantities ol nitrate, iletimtc t^vidoucc was adduci'il 
that all the wlieat plants ILx nitrogen from the air. l*A'cn excluding 
the nitrogen content of the culture solutions at the end of tin- 
experiment, because of some irregular data in tlie analyses, there r- 
a gain of nitrogen from the air wliicli varies in di lie rent series fn>ni 
13 to 21 per cent, of the t(jtal amount of nitrogen found in th*- 


^ Proc, Rolf. S'</c. Loud., Scrio.-i li, t' J, 01, p. 201 |IU20). 
^ lb., Vol. 02, p. .51 (1921). 

Avxtr. Jour. Hoi., VmL 8 , pp. 1-29, .lauuttry, 1921. 



POWER OP WHEAT PLANT TO FlX ATMOSPHERIC NITROGEN 157 

}laut. 'WitH the uitro^^eii in tlie solutions takeji into account, these 
^i.lues \vill ho miidi larger. 

A series of experiiurnts with barley is low being coJiipleted, 
md promises to yield similar results t<,) those obtained witli wlieat. 
[.e^niiues and other I'iauts will now br stmlied. and many other 
oatures of the subject investigated. 'There can i>e no question ikjw, 
lowever. that the teaehing <d all our books, and nearlv all our 
eaehers on tht‘ subject io-da\ are errmicoiis and must be changed 
•oiu])letelv to accord with the hicts pres(mted by ins. and by tlie 
jther in^'estigators whom we Imve cited abo\“e. As Moore and 
Wei »ster have pul it. authorit\' ha> too long held swaiy over logic 
uid experimental fact. It is higdi time to let those considerations 
riiio. A Inll. theoretieal and lij^toihad discussion of this problem 
will he given in the detailed arcount of oui e.xpeiiments. 



XITROGEN FIXATION IN ARID CLIMATES. 


BY 

B. H. WILSDON, B.A., LE.S., 

AND 


RARKAT ALT, 

Punjab Agricultural College. 

In a countiy siuli as the PuujaB, tlie soil reeeives verv small 
applications of manure. It is estimated tfiat, in a tvpiral iril^atol 
colony tract, the land receives on the avcragi* imt mure than hct wcf-a 
one-half to one ton of farmyard manure eacL vear. In m>udrrigat*-il 
tracts (.so called ha rani land) it may he taken that no Tuaimri' i' 
added to the soil since any manure available is a]>])li^*d to well inign- 
ted land in the neiglihourhood. In some tracts it has Keen ili-- 
custom to grow wlieat after wheat with no apj)liration of inanur** a' 
all. The economic conditirms and the cou.sei vatism ol tlu‘ ])i'asantiv 
make any general use of {amunen ial oiganic manurrs, sm-h a> 
cake, a remote ]j<)ssihilitv lor a long tunc to crrmc. An\' pos>il>ilitv 
of bringing under control the factors wijii h dctcrtuinc the natnoil 
proces.ses of nitrogen tixation, which must hr taking place m ilic.^;' 
IS therefore of enormous importancic 

That the natural recu]jcrative powers of soils in arid ri'gi"t!> 
must he considerahly greater than those met with in tnorc tcmj)eiMlc 
climates is shown hy croj> yields olUairu'd when moisture comli(i'‘ie 
are favourahle. \i<T(ls r>f wlieat, whidi would certaiiilv not i'c 
expected from a similar soil in a temperate region, are ohtan ' '1 
on what would he regardc^d.. Irom its liistorv, as total I v c\'hau>''‘'l 
land. It W(ui]d seem justiliahle to su])j)os<' thcu'rdore that die 
climate may have a large influeia c on the activitv of frce-li\ nil 


KeprintcKl from 6'<n^ Scknc€, XIV, 2. 

( 158 ) 
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!iitP .vii-tixing organisms. Morvover, it is ^mssible tliat tlio frequent 
^^'^liell tlie tr;nlitio!i ij tlie ]>easant leiuls liim to give his 
gQi],. <Iuiing tlie liot'WeatluM- fallow between iiis wheat crops, may 
not conserve moisture but also bring about suitable conditions 
foriu-iive nitrogen lixation. 

'['here can lie no doul)t that in baratii tracts agriculture is almost 
whollv de])eiuhMit on the natural ]>rnr{*s,ses of nitrogen fixation ; 
that these ])roeesses are of almost eipial iiuportanr.e under the l>etter 
(uiKlitions of agririihiiiv [jossible in iirigated tracts may be seen 
frail i the following rousidcuat ions. 'Table I gives tlie area under 
various mops iii the iaiwer ('henab ( anal ( ulouy. together witli a 
(.■ouMTvative estimate ot tlieir aN'erage yield, 'Tlie amount of 
lutivgeu m the total produee is tlieii raleulated. largely on the 
basis of the analyses of Sen.^ 'This ligure shows, on eom])anson with 
tlic average applieati<.)ii of farmyartl maimie, tliat artifieial sourees 
can onlv aeeount at mo.^t for abi)ut one -sixth of the total produee. 
Otherwise expn'ssed, natural prijcesses of fixation add something 
ill the iieighliourhood of oS poiind.'^ of eoiubiiied nitrogen per acre 
pet year. 

Tahle I. 


it i'anujc itiUiUdl /os.s (tj la/i'inic/* inf i i\fppiH(]. 
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Table L — concld. 


Crop 

Area sowx 

Yield 

n 

PER ACHE 

Total mtkuokn 
L'OXTEXt 

TiiTAL 8 
CONTENT 

'O- CEO! 
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Tn tlio year 1916 an extemled series of field analyses were 
initiated at Lyallpur by the late J. TL Barnes^. Tliese were 
contimied and supplemented with hi]>oratory investigations by the 
pros('iit authors in sueeeeding years, fa 1016 most remarkable 
results were obtained. The average lixation in four different 
districts <d the Bun jab amounte(l tm tlie a.verag(i to more than 
100 per rent, of the total nitrogen in the soil. The po.ssibilitv of 
anv consistent errrn is iireduded by tlie results of a more detailed 
e.xaniination of the soils of Lvall]mr wliere tlie nitrogen content of 
the soil was estimated at frernumt intervals between the wheat 
harvest in April and tlie date of sowing in the following Xoveiubcr, 
The results are re]>rodii(’ed in Table IT and ]dotted together with the 
rainfall in Figni’e 1, It will ])e seen that \vith all three soils examined, 
after a prelimiiiarv' ] period cd depression during tlie rains, rapid 



1. U>»litioii of r.iirif*!! ana anrtiM{ion'< in nitro^jen (’oiitent of Lyallpur 'ioin 

increase, took ]da(‘e during S^e]itember and October. Tlie astounding 
iRagnitiitle of the fixiition may ))e reali/j'd hv considering that an 
iidlitinii of 50 mg. (d nitrogen ]ier lOO gnu. of soil (the average 


lAftr. 1^- H. Nitnvnh !ix!iti<in in rnnjab wiils. " .0»«, 

11>20, r>t 2, pp. 27-30. 


AV/rf, DepL, Punjab, 
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tixatiou in U)Ui) eoiTCspouds with an application of about 150 tons 
of farnu'ard manure to tlie lu ve. 

In 1917 experiments were continued on a smaller scale but failed 
to indicate any fixation. A more extended series of analyses were 
made in succeeding years, great attention being paid to accuracy of 
sampling, and the limits of the experimental error. The results 
will be found in detail in the Ideport of the Agricultural Chemist 
(loc. cit,) for 1918 and succeeding years, and can only be summarizetl 
here. As a result of a calculation of the probable held and laboratory 
errors it was decided to disregard as evidence of either hxatioii 
or de-nit rihcat ion any changes smaller than 8 per cent, of the total 
nitrogen content of the soil. Tlie results of the large number uf 
observations made are ditiicult to suimuarize concisely. Tlie 
results are also extremely varial)le on account of diiTerences (tf 
climate and cultivation. In Table III the soils have been divided 
into two classes, those in which the rainfall is above 10 inches 
and l>elow 10 inches. These classes are again subdivided according 
to the treatment received by the soil. It will be seen that in no c ase 
during the succeeding years do the results approach in magnitude 
those obtained in 1916. Although isolated instances of considerable 
fixations occur, there is no uniformity. It is also impossible t»t 
correlate the detailed results with either rainfall, cultural, or teiu])ei'a' 
ture factors. By the collection of more evidence this may ultiinatoly 
become possible ; fur the present we must recognize that peculiarly 
favourable conditions must iiave prevailed in 1910. One cannot 
help comparing the sudden activity of tlie iiitrc^en-fixiiig orgauisim 
in the soil of the Ihinjab with the increase of virulence of pathogciih 
organisms as in the case of the influenza epidemic of 19!!). Wc ai’<? 
at present equally ignorant of the predispUsiug causes in lioth tliese 
cases. 

In order to gain some insight into the factors controlling fixadoii 
in the field, in 1919 an ela!>orate series of laboratory experiments 
started. The following h}*potheses may be eutertuiued - 

(1) It may be assumed tliat if the great heat of the Pu'ijals 
sununer causes partial sterilization of the soil, \'beii 
brought under optimum conditions, azotobacter svill 
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lijive a l^etter chariee to develop rapidly in tlie absence 
of predatory protozoa. 

(2) Azotoljacter alone niay not be the determining factor ; 
suitable eoruliti^ms may be requisite for the develop- 
meiit of another agent eitlier previously to, or together 
witln the develo])rnent of azf)tobaeter. 'iTius it is 
well known that tin* presenec of earbrdmlrate food 
is necessary for the fuia tioning of azotobacter, and 
it lias been suggested tliat a syjubiotie relationship 
exists between it and s])eeies of algfie which develop 
in tile soil. 

Tn order to test these li^q^otlieses. samples were taken at various 
dates tlirougliout the fallow, whieli were then lirought under, as far 
as possible, optimum conditions in tlie laboratory and the rate of 
change of nitrogtm content determined. Tn order to test tlie po.ssibi- 
lity of partial sterilization in the field, tlie ])lots from wliich samples 
of the two t\q)es of soil examined were taken were duplicated, one 
receiving normal fallow treatment (cult i\'at ion after rain), the other 
being kept repeatedly stirred. The sam])les thus taken were 
hi'ought to tlieir optimum moisture eont<nit and ineul)ated under 
three .separate (a)nditions until the following Nhivemher. A sufficient 
ninnl>er of septirate samples of the main samples taken each inonth 
were .>;et aside in order to provide tlie necessary duplicates for 
analysis eacli succeeding montli. Of the three series of samples, 
one was iiuai hated iti tlie lalioratory in diffused light, and another 
01 a (lark incubator, ft was tliouglit that any differences observed 
01 the rate of nitrogen fixation in tlicse two .series might be due to 
die fact that algse would be imablo to develop in the dark. The 
third series was placed in large earthenware pots sunk fiusli with the 
gnjund out of doors, but ])rotoctod from rain and dust by glass 
phites. 


5 



Ah'itraci of iutro<fcjifix(Uio)i ('e>odts^ cx <is peracntftf/es of oruf i^uil nit/ixjciri coulent^ oj sohl^ and 
classijird accord itu} to tjcar^ raiajall, caUimiltati, 


164 


AGRICULTURAL JOURNAL 


OF INDIA 


[XVIII, 





S^BJdAV 

« i! ^ 





! 1 ! 1 



0 5, 







I 



c 5 


^ ?* 'O 





J* ^ ^ '“ ' 



Z. “ 


^ T I ' 1 





! 

S s 

6. * X a 



s:ioi 

iV\ IO-1.JO 

l.t r-t 




jt><.|iiii; ^ 


Ip 



^riiiiHAV 

-, ■ I: '' " 1' 

c 


't 


•^ •:: 1 i 





V T 1' CJ ! 

— 





-J 




i i i 










V I" t>- ^ ! 




isviilSlH 

* B ^ B ‘ 



6001 


0 1 

T. 


;■■> 


! 

X 





_:r; 



s 3 k I 3AV 

T 4^ 



“ z 


♦ 








r - 



X 



;s^oiMVj 


E 


- 


1 

“ 




! r “ ! 





! ^ J *' :r. 





1 



MIOU’ ' 

-) 



4> 

.1 





02lT!J3Ay 




- y. 



tc 


y. ^ 



' X 


- 

wa.w O'l 


- 





> 


i. 



5 




1 2 x 

Ec 




'f : 

E 


!<UOI 

JKA l.iw(^0 

^ i 



10 

jAqnm s^’ 






t- — ' 



i. 

.^IfT;.lBAy 

i ^ i 



y 





y 't 




X 



^ ^ ;■£ ! 

'/I 

H; 

i z 




.£o 



Ibaq.iin 




«UOHT:i4SBqO 





JBq lUTi Jy 




w (miM sot*m to Ui‘ 4 poi 



NITROGEN FIXATION IN ARID CLIMATES 


ir>5 


Tlio most direct metliod of testing tlie liv'iiotlie.sfrs would no 
(toiil't l)(‘ to supplement experiments similar to tliose dosci-ihed 
l)V emimonitioiL tlu^ iiuiuhor of iizotohacter. protozoa and 
algae. Tlu' ted mi cal diflicuities involved an^ liowever very great, 
so it wasdj'cided in tlie prdiminarv experiments t<j rdv solely on tlie 
cliriuieal (^videni-e. (Jiialitati\'(‘ results u'eia* obtained as to the 
prevalence ni ]jrotozoa.. but the evideurt* was not sulhriently reliable 
to enable any eoiK'lusitms to be based on it. It i.s hoped that this 
a.s|) 0 ( t of the work will b(‘ de\'elop(‘d in tin* future. 

1lu‘ largest fixation obseixaa] was not inon> than 45 per cent., 
sluiwiug that ^\ e had not bejui successful iii ia*])roduciiig the favour- 
able <onrlit ions of lOH). 'rite results were, moreover, very variable, 
hue, ])ro!)abl\'. to tlie dilficulty ol kec])iug th{‘ '-oil of small samples 
at ojitimum inoisiure content for bmg p^uiods and at tlie same time 
spoiling till tf^xture. It is jxissibic howevei* to dra\v 
(trtaiii pieliimiiaiN • oiu'Iu.-'Mmis. I be most marlxiMl and uniioi'm 
iLxatidu witli all soils ami undei' all cniiditir)n> of inculiatirn to^k 
place ill September. riiis is the ]ieriod at which the ranid iiicneast^ 
tool: uLice ill tlu‘ field in lOlb. riiim V2 sim]d‘- tlie average 
rixatnm Was ir>'.3 ])er c«nt.. ami u'itli one M.i! abmit 40 per cent. 
At no otlnu' dale Wa- tliere a cnimisteiit hx.ation with all s;nu])les. 
\^itli tile samples isolated in May ,iml iiiculi.itc-l till the following: 
tlitob^*!'. no detinitc iiicieasc Was oi iseixed b was la r out.'^nh* tlie 

li'nils oi the allowable err<ir. 'flu' general couist' of cvmUs liowever 
■^hH-aiv to be similar, both w'itli the difTerint soils, and <li’Terent 
''<'n<lui(Uis f)f incubation. 

It sc(MUs legitimate to ( t»m-lude. tIuM'eforc, tliat the date of 
^'itupliiic Is of the utmost iiupoitaiKt' in csniuatiug die iiitrogen- 
of soil ill the laborattM’v. There aiu^X'ars to be a 
hcliimt* seasonal iutlueiu e whicli must l>e taken into account. 

re.sults so far obtaiiietl fail to eiiablt^ us to form an o])inion 
bi the eih'ct of tin* p.ii'tiai stei'ilizat ioii possible in the soil under 
‘ 'dtural conditions. In .sonu^ larses tht‘ fixation was greater 
Soil taken from the ]mlverized ]dots, and sometimes the 
ilu‘ (‘.\])erim(*n( was however condiisive in showing 
it i.^ (j|j prolonged peimxl of dry heat that the soil 
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becomes capable of considerable nitrogen fixation. Mucli more 
data must be made available before w (‘an liope successfully tu 
correlate the results of chemical and biological exaiui nation witli 
the seasonal influences. Our present kmnvledge appears to indirate 
that it is the seasonal influence whicli is of ])rimai“y imports luo. 
It iiuiv therefore be necessary to await the }?assage of many seasons 
before it will l)e possible to <liscover all the factors which coat mi 
nitrogen fixation in the soil. As in the case of influenza. x\w 
endemic activities of the soil organisms may afford much va hi a lib 
information but it may be necessaia to wait for the next ejiidemu 
before we shall be able to solve the prolilem of their sudden viruleiuf. 

Another aspei t of tlie question \^h!ch remains to b(^ studied b 
seen if we consider tliat in order to utilize tlu* nitrogiMi fixed in tlir 
soil, it must lie sulisequently nitrified. From the results oiitaino-i 
it appears that a rapid ]}eriod of nitrogen fixation is followoil f*v 
almost equallv rapid lo.ss. If, however, it is bnmd |)ossil)le to coiitml 
the nitrification of onlv a small iiiU tion of the amounts of nititi- 
genous organic material which may be synthesized ii\ tlu* soil, 
shall have travelled a long way in the dinM-tioii of making the s^i 
self-supporting in its nitrogen economy. 

Almost the whole of the lahoratorv work ndVri^Ml to in this iiapr! 
ha.s been carried out bv Mr. Harkat Wi. Acknowledgment nui'i 
also be made to Mr. M. Xasir for much ])ainstaking assistance. 



KLECTKO-CULTCKK.- 

.Vj.though invest igiitioi is into tlie inHuence of electrical 
(liscliargc oil ])Iant gnnvtli are still in tlie preliuuaaiy stages and 
the e(a)nonue pussiljilities of “ electri^-oultiire ' are still uncertain, 
so nuu'h interest has I >0011 manifested in tin* subject that it is 
(lesiral)le t() giv^e a brief account of the work so far accomplished 
under the direction of the Klertrod ulture ('ommitteed Tlie 
scientific as])ect of tin* w()rk will la* moie fulh' dealt with in two 
papers wliirli Professor \. I[. lilackman is contributing to the 
‘Sfournal of Agricultural Science/' 'I’lte I oiiiuiittee has now been 
at work for five yeais and has issued lour iuteiim rejiorts® : the 
\\(uk c()ni])leted iii whiidi ^vas undertaken ou lines suggested 

by tin* expern‘ue(* of ]>revious veers ]>romises ver\' striking results, 
but an account of that woi’k must await the fifth interim report 
of the Committee which has not yet been ]> re seated. 

In view of the com])h‘.\ity ijf the ^ub|e( t the ( 'oiumittee have 
confined their (*\])eriments to eleiUro-ruh ure b\ mc'ans of overhead 
disrharge. hn*ld ex])t*rim(*nts Iuau* be(*u cairitMl t»ut for tlie ( om- 
mittce hy Professor \. If. Blackman at Ibuhamsted with barlev 
(lOl^ and 1920), winter sown wlieat (CM 9 and I92(i). winter oats 
(Pf-l) aiul clover liay (1919. 192n and l!)2I); at Linclu<leu 

(Duiulries) with oats (191S. 1!U9 and 1920) <mi< 1 jnUatcK^s (1921); 
^ud at Haiper A<lams .Vgricuitnral ColK'ge w ith oats (1919. 1920 ami 


’ fmm Jour. Miu. WlX, TU2. 

' tile ('(niinuttco M ils Hj>|ioiiif I'd in UUS, t.> “ aUvi-^' ilu' Miniao "f Acncullunoind Kijihor- 
cs in n;.'ard to all clectrii’a) ^jurstious m conuoOinn witli tlio t out of experiments in 

ectro t iilturc and partietilarly in triiard t" the i’->n>triu'1ioii ■>! ipparatiis suitable fi’^r use nn 
ia ecunotiiic scale, ajul to the making of siu h eh’ctriral iiuMs-urenients as may W necessary in 
^nnection ivith the ex|K'nmenta. ' The present const lUit ion of the Committee is as follow? 
w Snell, M.inst.c.r.. (Chairman) ; Mr. ,\, F. I’erry ; Tr'fessor V. H Blackman. F.R.S. ; 

.\. !. p.tucj, y - Dj, t hree. F.ii.s. ; Mr. W. K. ( ooper. m.a.. b.sc,, a.i.t. ; Dr. \V. H* 
(/y. ' ' M.i.k. K. ; Mr, 1*. lledMoi th FoiiJkes. u.se : Mr. ,1. S. Highticld. m.i.k.j:. ; I’rofessor 
*' • c. . ProfcKsor T. Mather. F.tt.s,. m.i.k.k. ; Mr. U. .!, Ouen, m. M.Eng. i Mr. H. G. 

II. ^ Uussell. i.n.s. ; and ,Mi. C. 'I‘. U. Wilson, f.b.s, 

br .ibtaincd friM* on apjiliratioii to the Set'retary to the Committee, Mr. W . H. Black, 
Mtuiitiy of Agrieulturr, lU. Wbilehall Hacr. S- W, I. 
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1921). clover liay (1920) and pea and oat mixtures (1921). Pot- 
culture experiments luive been carried out by Professor Blackman 
at Pothamsted in 1018. 1919. 1920 and 1921, with wlieat, maize 
and barley ; laboratory experiments to determine the etlect of 
electric currents on the growth of plant organs have also ])een 
undertaken. 


Field trials. 

Apparatus, The apparatus at Lincluden consisted of a merciirv 
interrupter, supplied with a diivct current at a voltage of 60. atL 
induction coil and tliree T.odge valves in series. At Ihithanistcil it 
consisted of a petrol-driven " DcKo set. with at first a <lrv tram- 
former and later an oil-cuoled transfcniner. and a Xewton and Wright 
disc-rectiliei'. At tlte Haiper Adams Agti< ultiiral < 'nlh\gc t iiiirta 
(100 volts D. was availahile from the sntall clertric litflitiiiL: 
installation of the college. The ap})aratus consisted of a 2-}i.ii. 
motor coupled to a one K. \. A. A, generator (Ido volts) wliirl 
bore on an extension of its .spindle a Newton and Wriglit ili^- 
rcctitier. Aii oii-cooled tiansfornuu- (1-K. \h A.) givitig a volmgr 
up to CO.OUO was employed i<.)r llu‘ disdiaige l urrent. 

Field lustallatifut , A steel (‘able su]i])ort(‘d on high t<Midcr 
insulators was lixed at a height (9 about 7 ft. at each sid(' of tih 
electrified areas and line giiK anized sttad w ires (gauge 2td s]>ai>uo] 
the distame l»etween the (aides. 'The wires wen* 5 or 19 ft. ajiart. 
'rhe aerial installation Wi,,> made positive. 

At Haipcr Adams Agricultural (hdlege a screen, of wire-neTlii\g 
8 ft. high, was fixed Ijetween tiie electrified area and the control croa 
during one season's experimeiits, 

Current. The currents varied at the diilhuvnt stations v-itli 
different crops, and in tin* dilTeient years. Those in 1921 were a> 
follows: — At LiucludeiLj the discharge was giv(>n at t}i(‘ nit(' ei 
about 0*5 milliamp. per acrCj tiie voltage (crest value) was ahc^i 
25,000. At Pothamsted two installations were supplied from the 
same transformer, s(j that the current could be controlled in oue 
only, that over winter oats being selected. With this crop 
voltage (crest value) varied betueen 25,00(.i and 55,000 and 



KLECTRO-CULTTTRE 


160 


totiil discharge current was maintained at the rate of O'o milliamp. 
per acre. The discliarge given to the clover grass varied from 
0-2 tuilliamp. to O’O milliamp. per acre. At Harper Adams Agricul- 
tural ('<)llegc also two installations were supplierl from the same 
transformer. With oats tlie voltage (crest value) varied from 25,000 
to 5(i,000, aTid tlie current was ke]jt at about 1 -0 nulliamp. Witli 
the pea and oat mixture the current varied between 0*25 and 1*25 
milliamp. per acre. 

Period of discloirqe. Tlie periods flu ring which crops uere 
subjected to the overhead discharge varied from 500 to about 900 
hours. As a ruh‘ tlu^ ])eriod lustful froju A])]il to August and the 
(lischarge was contiuiied f«>r 0 ru' S lioiiis dailw 

lus-olfs of ft rid vj ])eri)t>eitts. Tlu‘ results fioin ditfereut crops in 
(lithueut \eais aiul at dilTermt staTif>us ale tullv discussed in the 
four interim r(‘])Mrts which shoultl be cousulted ff;r details. '^Fhe 
accoiin)auyiug tabhe howoxou*. izivcs a general summarv of results 
of held ex]H‘riiueuts from 1!U.'> <'U\\ards {those from I9IS being 
under llie aiis])ic('s of tlii^ ( oiumittec). 'Fiiis ^luuiuarv does not 
include results obtaine<l in UCJl. the dry weather of tiiat vear being 
nnlavoiiraltle for li(d<l (cxieuimeutal woik-. 

Tlu‘ <lata takm as a wlioh^ sliow tliat (»f the fmirteeu 
results of (‘X])eriments extending (tvei’ six N’ca rs onl\’ three are less 
than In ])(m cnit.. wliih^ of tiu* four lesults none reaches 

ic pel' cent. Of the ten ])ositive li'sults \\ ]\][ s])riug-s(ovn ( ereals 
only two an' h*ss than 19 ])ei- cent., and six show an increase of 50 
per cent, or i>ver : while of the Iwn uegativi* lesiilts both slunv 
dencases of less tlian 10 ]>er cent. The results of tield ex'j)eriments 
^vith tlu'se spring (To])s sliow an average iia rease of 22 ])er cent, 
llio (‘fleet of elect riticait ion in incn'asing tlie yield id siirmg-sowu 

and barley has thus been denuuist nited. A beuelicial elloct lui 
tlov(U‘diay is |>robablc. while tliat on winter-sown wdieat is still 
uiu-utaiu. 
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N pr incpso ivn cemih . 


Lincluden 

1915 


. . 1916 


. . 1917 


. . 191S 


.. 1919 


. . 1920 

Rothamsted 

. . 1920 

.. 1917 


.. 1918 

Harper Adams 

. . 1920 

College 

.. 1919 


. . 1920 

Rothamsted 

. . 1919 

. , 1920 


Oats 

Barley 
(small plots) 

Oats 

Mean 

][ \ u'lteat. 


Difference in yield i*kr 
ACRE OF ELECTHIFIKD 
CROPS COMPARED WITH 
CONTROL CROPS 


Actual 

Relati\o 

Bushel 

Per cent. 

4-8 

4- 30 

-- 11-2 

— 49 

0-7 

i j 

-r- 26-7 

! -f- ► 

-- 12-8 

i ^ 35 

- 2 6 1 


--- 1S“8 

— .57 

2-5)* 1 

{•- 35) 

44 

4 10 

-• 51 

, 19 

10 
- 43 

— 9 

1 71 

t -22 

f 00 


O' 7 

i * 


(.lor(>r-h<uf. 


Rothamsted 


Harper Adams 
College 


1919 list crop) 

1919 (2nd crop) 

1920 . . 

1920 . . 


('\vt. 

117 

1-3 . 34 

0-5 - 

30 


Mean 


3-4 


20 


* One result, that of the Kothamsted experiment td 1919 with wheat, has been exchi<ierf, 
for owing to special conditions the crop was a partial failure, yielding only 8 bushels to the nerr. 
The decrease in yield of the elect riflH area ss compared with the control was 7 per cent. 

Also in calculating the diSercnces in yield betwe^ri the two areas, that of the Rothan‘?fcd 
barley plots of 1917 has not been included in determining the average, for the crop was harv^-teti 
Borne time before maturity. 


Pot culti’re expkiumkxt.s. 

The object of these experiments carried out at the, 
Experimental Station has been to obtain various data as to die 
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ciuriMit to iisod IN (-loct ro-riilt in'<‘ v\’urk oil tin* ourlv' vrM^otiitivG 
gitiwtli of Gorcals. i lio subjects iiivesti^atefl have been strength of 
,‘unv‘iit. tlie relative* effects of (Viiwt and altenuitiug cma-eut. aiul 
of ujovaid aiuL (lo\vn\vai<l fuirrent and the jaaiod of tlie life of the 
jrrewuig (‘vop wlieu tin" <lisc]iargc is most idTcf tive. Wire networks 
rhaiged to a higli vthtage (l.OOii 1 (i.oiMJ crost value) were suspended 
at various luMghts al)ov<‘ thi‘ "{jlaiits : the cuir(u>t passing thnjudi 
plants was leil off fi-oin the bottom of the insulateri ])ots to a 
niiero-ammetei' rea<Iij>g to 0*0 1 niicroaju]). Tlu^ iietwoiks were made 
positive exce]>t for one s(‘t of t‘X]M‘n incuts in It 12). TJie control 
jMits were ea it fled '' in all cases. 

In lOIS and ItlltJ th^• hlgii tension discliaigr was obtained bv 
the use of a merciir\- inteiinpt^M and an induction coil. Lodm* 
valves being employcfl for rc« tifiiatiou. In the cxjieriments of 
Ittiu and ltt‘2! tlu* installation c«»n>ist(Ml of a small rotarv converter 
giving 71) Vitlts A. and a w a \ -im])rcgn.atfM| transformer made bv 
^^essrs. Nh‘wtou and ^\ right. The oNauhead luuwork’s. wdien alter- 
natiug current was used, w ere mriuerted (iina-tlv to tlie t rails foiniei' • 
when clirect enrrent was o‘(|uiivd lect iti( at imu was obtained bv 
moans of Lodge' valvcs. The ]>lant> themselves were able to brim' 
about some slight o'ct ilieat ion. 

I he discharge' in these pot experiments wa^ u>uall\’ i^iveii for 
alxmi six liours e*ach day. Tfu're were' tvi> c\|ieiiiuents with wlieat, 
uiuo with luai/e. ami unu* with barhw. 

Ill ItllS it was fouiui that (undei the reoiditions (»f the e\[>en- 
)iicuts) currents passing through the plants of tla^ eu'der loxiO-{) 
amp. weie injurious in tite e ase of the' early \ e'ge'tativi' stages of 
niaize*. ( urrents as low as - |()-U am]', apja'a^' to li.ive an 

arcehaatiiig aetitui on gretw th. The' e\]>e'i iineuts eef ppgu suggesteei 
diat aiteriiatiug current is as elb'ctive' ,is elire'e t i iiiii'iit. if not mon' 
^ffe( rive* ; tin* results obtained that y*'a!‘ with dii'ert l urreut wore, 
however, less sat isfae teery than in ])i’evious \-t'ars. 

'he' e‘.\])criments of lug| conliruu'el tin' ri'snits of ingu that 
ing current is usually as e'lb'ctivc as. eu' more etfee tive than, 
direct current. TIn'y furtln'i .siiggi'.'.ie'd that an ujiwanl current 
Uiioii'di the plant can iucre.isi* grow th in the same wav as a 
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do^m^Ta^d current ; and, lastly, they suggest tliat a. dischnrap 
applied for the first month only of the growing season may be at least 
as effective as one continued throughout the growing seasoji -j 
result, if contirmed, of great importance since it shows that thf- 
running costs of crop eiectritication can l)e markedly reduced. 



TRE WORLD’S WHEAT POSITION. 


PROBABLfc: bWLL IX J^RiUE. 

BY 

SiK JAMES W. WILSON. 

Ox August I. the exporting toimtries entled the cereal 

vo:ir with an (^\])uitah|e sui])Ius of old wlieat still in hand amountiiuj' 
tu ahoiit IS.IMiu.dtM) .(!■. hi the cereal year the weather 

was, nil tlu‘ wliolc. la vo>nrad>le. and the vadd of wlieat in those 
( ouuTries lor wliich statistit s are availaljc rose t<.> (p\. 

(:etu]rir(‘d with 3L‘LlHHI.OOU (p-. the average \deld of the previous 
tive years. Net the na]>orting rountries. during the twelve months 
ended with duly. iin],(>rtcd ajjpro.ximateh' 81,nt)U,(Mio (|r. or 

iniicli tli(^ same tpiantity as tinw laid im[)e)rted tlu,‘ vear before. Uf 
thi'' quantity haii'opc imported til^.ouu.ood (p'.. as compared with 
litriKia.uon <p-. m tiedu-gl. A study ci the statist its for the exjiorting 
ic intries shows tliat on August 1. Idiii!. t hev laid still exportable 
surpluses of ohi wheat, after retaining enough for their o\^■n needs 
lip to ilicir next harvests, amounting to lo.tMKijM.Mi qr. {Canada 
-.11(10,1)00 (p., Argentine l.ddo.uod tp.. Australia ‘LOUu.otio {p-.^ 
hidiu ti, 000. (loo qr.) or mueh tie* same total as the e\j)ortabie 
uarry over a year before. 


Poor Ihi R')1 u;ax chops. 

^bving to imlavourable weather, the iiarvests of the eurrent 
year in many of the ('ontinental i/ountrieuS of Europe have 
disa])poiut ing, and for tile twtuity uu])orling eouniries of the 
''eihl ir»r which estnnate.s are available t!ie yield this year is oulv 
US foiupaiL'd with 1;}5,U00,0U0 4V. last year aiul 
"itli thoir pre-war average yiekl ol 138,000,000 qr. On the other 


KepriiiU'd Inim J he J'radc ‘Hup^At-utcutf d.tW’il lijLii Xovoiiibi'r, IU-*. 
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liand. for the fourteen expoiding eountries (iueludiiig rough estimates 
of the coining crops in tlie J^outliern lleii^isphere and in India)^ 
their yield during tins I'ereal vear is 271,000,000 f[r., as eoinpaied 
with 262,000.000 qr. last year and witJi the pre-war averagt* (d 

234.000. 000 qr. For the countries oi Hiirope, both importing and 
exporting (excluding Hussia). the total yield this year is only 

124.000. 000 qr. as (‘ompared with 13:h000,i)0(^ qr. host year iwul 
with 100.000.000 qr. hefore tlie war; so tliat il lhiro[>e required the 
same quantity of wheat during this cere a. I year as she required last 
year, she would liaye to import 20.O00.OtM) {[i-. moie this \'ear than 
last year. 

But tlie state of tlie Kuro])ean exadtanges is siudi tliat, in order 
to import wheat from ahroad. most of tlieso ( laintries mu.st ])ay for 
it ruinous prices as measured in their loeal i urrencies. it seems 
probable that tliey will. f(n‘ tliis leasoii. a in I alsi» beeause oi their 
general impoverishment, coi.tent themselves with a mindi smalhi 
import than thev would re(iuire to maintain their last years <;ou- 
sumptiou. According to estimates framed on tlie iiiformatiou 
available, the importing countri(‘S oi ihir<i])e w ill probably import 
not more than S2.lMXtt)0U qr., as compared w itli the 69.01 K),U00 (ir. 
they actually inqiorted last yeai- ; and. allow ing lo.oon.uoo (ji-. lor 
the importing count lies outside Kurojie. as i-onqiared with the 

12.000. 000 qr. they imported last vear. it may b(‘ estimated tint 
the total deinan.d of ell tlie niq)r)rting c(ninti'ics m the world this 
year wnll lx? about 92,000 ,im) 1) qr., as ct)m}>a red with SI, 000,000 rg'. 
last year. 

LaROK OVER8KA HARVESTS. 

The cxpoitiug countries of tin* weadd have, on the wJiole, iiiid 
better harvest.s this yaair than last, (aiiada's yield is estimated 
at aliout 49,000,00t) ({r., a< compared with 3S,tM)0,000 qr, last y< os 
and Canada alone is in a position to su])p!y the wdnde re([nirement> 
this year of the (United Kingdom for wdieat from abroad. Argennmi 
is expected to reap next mm)th a liarvcst of 27,000,00tl qr., compmed 
witJi 23,000.000 qr. last yeer. .Vustra lie's harvest promises to he 
fair. India, whit h is now free to (*x])oi t, had a very good ha.iw cst 
last May, and, as the wcmtlier has lieen exceptionally favourable cji' 
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may liavr a sinuiarlv harvest next .May. It seems 

that during the eurrent rensd year tlie exporting cmintries 
together will liave an exp(ntal)]f* surplus of 117,000.000 qr., 
iiulii'ling the ohl whe;it tlu^y (m>u 1{1 still s]}are oii August I last. 
Tf. tliei'ofore, luy estimate ol 02, 000,000 qr. as tlie ])ro))ahle demand 
of all the im])orting eountries turns out to he eorreot. then the 
exporting rountries will on August 1 mext liavt^ left in tlieir haials 
about 2a. 000 . 000 tp-. ot {*\])ortah]e ohl wheat, as eompared with 
the l.yoOO.OOO (|r. lelt ovt‘r on August 1 last. 

A year ago. as I antii i])ated last Xoviunlx-r. the world price of 
wheat fell foi* sonu* tiiiuu hut about danua?\' last it began to rise 
again. ])artly (uviiig to a disajpioint ingl\' hnv (.’fiicial estimate of the 
Argentine liarvest. and ]iartly to tli»* realization of tlie fart that the 
hiii'opean imiiortinu countries, notwithstanding tlieir eo]U])arativelv 
good hai vests in 1021. wma' likejv to re(|iiiiv al)f)ut as much wheat 
from abroad as they laid inija.rtMl dining the ]U'evions cereal vear, 
rii:* worhl ])rice has latclv liseu again, owing, iio doubt, to the poor 
yield <0 this years harsests in hanoue and is now much the same 
as it was a year ago. 

ft now s(a‘ins prol)ahle that fli(‘ large surplus in Xorth America, 
the ap])earan(‘e oj a large suirlus in rlic Argentine. Australia, and 
India, and the inability oi the Kunqiean Continental countries to 
inauitaiu last ''tsirs latc of consumption will hxid to a gradual fall 
in tlie World ])iice (d wheat. As regards the rnited Ixingdom, it 
soen\s likely that the gold value of tlie paper |M>und sterling will 
eoutinue to inqirove. that thi‘ prt'Siuit rates ol ocean freight on 
inpKuled wlieat will fall, and that tliese changes. c<uubined wdtii a 
fall in the wau’ld prnau wdl lead to a further tall in tlie ]U’i(‘e of 
wheat in this count f v. where it is still about fO per (‘ont, above 
the ])re-war ])ri(Hn 




MECHANICAL TILLAGE OF THE SOIL FOR SUGARCANE IN 

JAVA. 

Mr. C. E. Van Dkr Zyl of the Sugar Experiment Station at 
Pasoeroean. Java, gives in tlie ” Arcliief '' (the ])eriodieal entimiy 
devoted to the Java sugar industry), 192-J. Part TI. No. 4. 
pp. loo- 193. a detailed and eom])lete study anti survey of the 
past and present trials witli meehanieal soil tilla^^e in Java. 

After paving a tribute to tlie work of the ])ioneers in this tliuM-- 
tion. tlie author gives the results of the reeent ex])ei-iiuents with 
the plough ronstrueted by Mr. ^'a]l Dvk tlrawn oAau- the htJd hv 
^lacLareids eable engines aiul liis <nvu views on the matter in tla' 
following chapters devoted to ” the lelation betwt'cn th<‘ ])eriotl ol 
planting and of the meehanieal tillage of the soil.*’ “ ])hnighiii^ 
versi(s Itcvnoso svstem. nc.. ])lanting in dtau) trenehes. '* the t alfe 
system and the earlier trials with the lleueke treneh-making ])lougli 
of the Xetherlands Trading (’o.. *' ploughing with tra<-tor“s." ” tla* 
experiments with the MaeLaren ])loiigh and cable tackle at the suaiU 
factory of Band) a rat ma in 1921.*’ ” trials with otlier engines ” ;iiul 
finally a siumuary of the whole. 

In regard to the period of planting, which for 79 per cimt. ci 
the area follows directly tlie liar vesting time of the ri<'e. and whicli 
it is Lmpossilile to curtail, nieclianical tillage sa\'es time (ndv. wlieii 
the trenching system is used, Phnighing of the heavy .soils l»y mc.ill^ 
of tractors or cable tackle does not save any time, because the 
ploughed soil has to be left for rxearly 8 days for drying pmpo^cs : 
only then the soil is fit to be harrowed and to be finally worked 
planting. 

The question whether ploughing or trenching is to lie preferreil 
for lieayy soils has been decided by numerous exjierimerits in fav<au 

( nii } 
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of trenching. Trenching in wet soils with tractors, however, meets a 
liitlieito unsolved diflk-ultv, i.e., the slipping of the caterpillar. 

The experiments with cable tackles have turned out better 
than those witli tractors. 

As a coiuTiision the author mentions tliat it principally deyjcnds 
on th(' heaviness of the soil, whether ploiiglung or trencliiiig is to be 
preferreil reclinically. ])l()Ughiiig of heavy srhls is possible, but 
only at loss of time and iiioney, while it gives jio further advantages 
against ti eiuhing. Itlouglied lam Is nujreover need much water, 
and the caiu^ gi’ow'ii in sncli lands lodges luucli more heav’ilv. 

1 lie authors linal conelusion apjxcirs to be in fa\'oui’ of motor 
uahlo tackle and treiiclung macliiues for merlianical soil tillat/e hm 
sugairaiu' ill Java. 

STATISTICAL RECORD OF THE DISTRIBUTION OF THE CANE 
VARIETIES IN JAVA FOR THE CROP 1921-22. 

1 HK aut lioi' ])ii lilislies in S ta bh*s sincessiveK’ ( I ) tlu^ distribution 
of the loine vaiaeties on iMi li ])hiuratiou of .lava, (l>) the <ii.stributiou 
ill (Nuh resideiu'y. (*5) the llgiires of disti i halt ion in each resideuev 
put in ])(‘rciuitag(‘s. ( t) the total ai-<M planted with eaeli varietv in 
.I;iv;i. (.')) tla* (list rihut ion of (mcIi vanetN' mi tlu^ cane held of each 
pliiiUation useil tor cuttings onlw ((i) tfic di>ti'ibuti«in (d (uu h varict\’ 
on earli -jdantation in each rtcsidrnc\- and tfic total anui ]dauted 
\vitli caii(‘ from each of t}u‘ thna* tvju's of riittings, rtz. : 

(e) rut tings from the to])s of the cane stalks, taken directlv 
when harvest(Hi, 

cuttings from s])(H'ial nurseries in tJie ])laius for taking 
riittlugs onlv, 

(c) (‘Uttings from the nui series in tlu^ mountains. 

I h(‘ tallies akso sliow th(‘ quantity of cuttings from tlie nurseries 
ttitlic mountains used (Uicli ])lantatiou and the same distribution 
hi eiK'h resideuev. 

Ihe author shows that the variety E.K. 28 oeeupied an area of 
5G,80n laHAares f whii'h represents per cent, of the total area 

Van Harreveld. Arckief twjr dt SuikerinduMne^ 1022, Pt. II, pp, 301—412, 

I I haotare » 2'i7109 acre®. 
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planted with civne in -hiva. In tlie order of tlieir import a nee tlie 
other varieties are D.l. .ri (18j per vent.), '247 B. (I7j per eeiit.), 
E.K. 2 (t>| per cent.). 100 P.O.J. (4 per cent.), 00 b\ (3^ per eeut!), 
S.W. 3 (2| per ( ent.). 2711 (2 ])er e.ent.), and 2725 IhO.J. 

(ll per rent.). 

DISTRIBUTION OF LIVING PLANTS BY POST. 

4'hk distril)ution improved ]>lauts evolved in (lovernnient 
and other nurseries is much handicap’jied in tliis country l)v tlie 
high cost of transit hv railway, and tlu* already dillicidt position 
has been made worse by the recent increase in lailway freights. 
writer has tlierefore evolved a method by which plants can be scut 
from Poona in good condition tlirougli juircel ])ost so fa.r as Aden 
and Burma. The postal rates being indepe^ulent of the distance 
the parcel has to be cari-ied. the new method is mud' (‘heaper. and 
it also ensures speed v deliverv. Two instaau'es witliin the a( find 
experience of the writer may he cited to demonstrate tlu‘ advantages 
of using parcel ])ost for carrving living plants. In one case, nine 
orange plants were sent from Kirkee to Kumta. a place on the Kanara 
Coast, bv the usual method a {•()mbina.tion ot traici and road 
transit and the cost ])er plant reached Iv. 1-7-3. A siMM)nd l)atcli 
was sent to the same ])lac(‘ hv post, and the traiisit cost a]iu)unted te 
onlv As. 4 and lU pies ])er plant. In another case. ])lants sent by 
rail and steamei' reached Aden at a: ('ost of Bs. 4-1 0-S ])er plant, 
while another consignment went l»y ]>ost at a. cost of only As. S 
per plant. In hot!) cases the plants sent hy post were reported to 
have arrived in excellent cnnditioTi. and e([na!ly gooil results were 
obtained in sending them tn (eylon and Burma. 

The following metliod of ])a( king ])lants for (h'Spatdi lyv p'^^i 
and reviving them on ariival will he of intc*rest to those who want 
to take advantage of it. 

1. ParkfKij. After the ])lants are selected, they should lie well 
liardeued hv ( 3 xposure to full sim atid wind foi’ a fortnight. AH 
leaves should then he cut off and the soil candidly removed from the 
roots by keeping the ])lants in water for fifteen minutes and luen 
shaking gently in the water, j^iach plant slioiild next be wrajpe^l 
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loosriy n\ oil paper. Blotting paper sliould be kept all round the 
iiisiilr of tlie pjK'kage, and over it a moist piece of gunnv^ elotli 
sifoiild In'* placed. A layer of about an iiicli of moist luoss should be 
spnM'l over tlu‘ gunny ( loth :uid tlu' interspa(-es iietween the plants 
$hou]<l also i>e lilled with moist moss. Tlie W(‘o(]en i)o\ containing 
the plants so ])acked should then hr^ nailed u]), aivl despatched 
in the usual manner. 

2. of plfinl<! if to he phutfe^J ^<^lmifjht into the field. 

After the parci^l is op(me<t the plants should be kept in a l)ucket of 
water for lialf an hour. The soil of the lioles prepared to receive 
them sliouhl he m;id(' moist hcforc tlie ptnits are ])huite(I. ^^hade 
all round and over the plants slioiild i)(^ rarefiillv provided for bv 
gunnv bag or matting. After ])lanting. a ]>ie(‘e of wet cloth should 
lir fie-l over the hart' stems, till tlie ('V(*s hegin to pusli. S])rinkling 
of water over tlu' maAting and doth sliould he done four times a dav. 
After tli(' plants have tlirown out leavi's. a gradual hardeuing (tf 
plants sliould Ik' efftn tt'd hv first I'enmving the matting from tlie 
eastern and then from the southern or nortliern side according to the 
po.sition of th(' sun. Finally, the shaile shouhl he removt'd from 
over the to]i of the jdants. 

f for rceirinif plants if to In' putted. Tw< » f>r three 

dao's previous to the la'ct'ijU of the consignment a hole ahout tliree 
feet d'O]) and two feet sfpiarc sliould be dug in the ground the hottom 
aii<l sides of whidi sliould h(> rhorouglilv wot. Su( li a hoh' will hold 
hair ])lant.s providi'd tlie diamen'r of the moutli of the ]>ots used is 
not more tlmn ten indies and tlu' heiglit of the ]>ot is not more thai 
tiiie f<M>t. Tlu' dinuMisions and the dejUh of the ho]i' will increase or 
doerease in ]>ro])ortio!i to tlu' deen'ase oi‘ imua'ase in tlie heiglit and 
the diameter of tlu' ]»ots \iso\]. 

The ])la.nts 1*11 la'cidpt .should la- di]>])('d in wati'r for hall an hour. 
:dter wliidi they should hi' ])otted. fu the ])otting com])ost no 
manure sliould he used. It shouhl he a. mixture of loose soil from 
the surface of tin' ground and line sand, half of eacli. Hiis compost 
shouhl he made moist hidoro being used for potting. 

After putting t1ie^)lants should he tlioroughly watered and kept 
m the hole, wlikdi sliould be covered l»y a- piece of thick guimy bag, 

6 
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Cure should be taken to luoiston tlio gumiv four or five times aud 
the air in the hole should be kept eool by syrin^int^ with wat.^r 
several times during the day. 

\Mien the buds begin to ])ush into leaves, heat and light 
should be given gradually, by removing the gunny eo^■ering for :t 
short time in the morning and evening. The period during wlinh 
the giiniiv IS removed should gradually bt‘ innoased until the 
show a dark green eolour. Wlieu this stage is iiaiehed it ran i-r 
removed altogether. 

Fifteen da vs later the plants sluuild be graduallv taken out tu 
a spot where they will get full sun.diine. The pots should l)r ]>lungrd 
up to the rim in the ground, over wliirh a laver of leaves, two iurhrs 
thick, should be spread. For some time \eatering will lie ueressarv 
every day. 

The method described has Immmi ap]ilied b\' tlie author witli 
success to guava plants, various types ol ( iffits plants inrludinr 
pomelo, mango plants, chd'>f plants lig plaut.>, 

tfrape vines, wood apple plant { and pineap|T‘ 

plants, [P. U. Jostii.l 


CO-OPERATIVE COTTON MARKETING. 

The Textile World (XeNv York). }nr Srptniibr!' ‘tot h. 1 
gives an interesting aicount of tlir An.riir.in rnttou (In»\M-r.N 
Exchange, a federation of the fo-opernt i\a‘ ni-okrtMig ii.-^.Mjriat ion- 
in eight States. 

The constituent associations an* said t 


1 , 


•nt rai r> 


to them of the fo!!o\\ ing < 
ield) : 

j'lantit :r> i 

»f roUon (li; 

Ihil.-M. 

Oklahama 



Texas 



Arkansas. . 


2:o,ijoo 

North Carolina 



South Carolina 


440,<00 

Georgia . . 



Alabama 



.Arizona . . 


U'hlXir 


Totai. 

.. 2,G92,00U 


fol“ tin* 
il on a 
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Lnst voar tlii^ valuo of tin* (*(>^011 handled by eo-operative 
maria'tiiij' assoriatious a^gre^at^al 4U,(MKK(KH) flollars from four 
Stat<‘S oiilv. A sahvs manager for tla* rxchari^e (\ B. Ifoward) 
witli 40 \-oans^ of cotton l)usiuc.ss has been a]jpointed. 

and tiie oxchaug(‘ is governed by a i^oard of Dina:tors coni])Osed 
(.f 4 iiU‘U from t*ach asso< iatii>u. As Ic^al adviser tlu^ f‘X(‘haiige 
have retained Mr. Aa ron Sapiro 1 whom is due much of 
the cre<lit fiu' tla^ pocseut ort'aui/atimi and who has a<lvised 
;,7 io-o])erative mai'ki‘tin'4 associations in the I nited 
States. 

'Tlic l’resi(h*!Lt . . Oarl W'ilMaios, ^t^irted the ()K]a]iaiua C otton 

Marketim; Assoriat i' 1. 1 witii Ml. Sapiro’s advice ; the Secretarv. 
Mi. Moser, uas t!ic ihl;; frai c in the orcaui/at ii ui of the Texa.-^ 

ifr< i\' el >. 

Till' fnlme nf the <e|^r;,jii/ali<»n whieh. it will be o|)S<MVed, 
;ilread\' <-iamis t" . nmrol al»oiu ^rh <d the l<ttal Aimuican <-ottou 
rfnn. Will be watcle'd with l!itere>t. 

Mr. Sapiio i <ai>)d«‘i> th.»t de- r>.>cni!cls to the >ur( of 
1 ( elii-lat IVe ma I ket ihv o* : 

1. Ba>r \'oui oiLcon/ation on the eomim>dity. 

2. Let 10 tie I'lit of tins ^ onimoditN' bertuiie 

men ■bri''. 

.’I. Tir ail menilM-r- toL^elh.er ii\ a h-eal and imforacabh* 
ioiiLt O'l'in ronli'ait. 

1. Be ,'^urr that \ oil ronti'ih ciiotieli of the 1 uimnodity to 
be a i.otoi 111 tlic market. 

I’oiil the p!o<iii. t- of naMnl*ci>. arrani^ui^ them in «'ven 
Minniicj; !of.'^ ai i mdim.^ to i^radi^ and ijuality. 

ti. line e^])cM.^ to do the Wold. 

h is stated (hat it i> t!ie intiaitioii lU the ia>-o])orativt' eotton 
marketing movement to ii>e existing ehaunols of tra<le as far as 
]»'.>Nibh« and that (otton ex]air!ers are only too glad to take 
•‘dvantage of tht' << i operat ive ina rkel ing assoeiat ions' organi/.atioii 
^'liii h. h\- assembling tin* cotton at snitalde centres aiul classifying 
h'r gra<le and sta]de, makes it ]iossibli' for tlie ex]iorter to buy 
kngf (‘Veil nimiiiig lots. 
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Co-operative sale soeieties are still in their infaiu v in Indi;,. 
Initial difficulties are ijreat l)Ut not greater than have hoc: 
siiccessfull}- faced hy the co-operative credit societies. I•'alhlres n 
the earlv stages in .\inerica were numerous hut it is i hmued that i,.. 
failure has ever occurred of an association started on the ■■ Sapin. " 
plan. If co-operative sale societies in India are even to he a iv.d 
factor in ohtaining for the grower id' agri.ultiiial produce a fan 
return for his labour, a definite policy iiuist he followed. 

'Hie American Association lias achieved success by adherence 
to clearlv defined ])rinciples :ind these deserve very careful 
consideration from all those interested in co-operative .levelopinent 

in India. [B. C. Burt.] 

« 

* * 

RESTRICTIONS ON IMPORT OF POTATOES. 

Ln exen^se of the powers mferrefl hv siilf (1] seclitet 

3 of the Destruetive [nseets and Pests PM t (II of tht: 

Uoveruor-( General ui ( oinifil is ]>leasf(l diiet T that the followin': 
proviso be added to rule 4 of the nu]t^> ])iibli>liet[ witli th*' 
notification of the (iovernmeut of India in tla^ 1 )t‘])art nunit i‘! 
Uevenue and .-Vgrifulture. \o. . 3 sn-i^ 4 ic dijt»‘d tiio *jrah .hiiio. P4-- 
{Afjrt. Jour. InJnK II. Ih. oi. 

■■ Provided that lot.iror,^ n.-.w iie inLn'*fT‘'d fron, ft;d\' if t.hev 
are accompanied liv a i-ertitioate t»l iiiimuiinv froni disease t^rantoh 
by a Koval Pli\ to])athological Institute in Itai\'. 

m * 

AGRICULTURAL DEVELOPMENTS IN THE GOLD COAST. 

AVh hav(‘ receivefl the foliioeme fnr juiMii al ion fnun ti.*' 
Imperial Institute : 

Che priueipnl industry in the (iohl ( oast is the j>roduetion o! 
cocoa, the exports of wliicfi constitute uboiit orie-fourtfi of th*‘ 
world’s commercial .su])[>lv and have an annual value of ovor 
£10,000,000. Ihe crop is grtiwu entirelv bv tie* tieople theiuselvc-'. 
Attempts are being made i)y tiie authorities to assist cultivat<»is 
in parts of the colony where cocoa is not grown b\' inlnxliKUtig new 
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fifTjicultiiral industries, and an inten‘sting account of these dcvelop- 
iiicuts. ])ro])ared hv the Deputy Director of Agriculture, is given 
intlie “ Ihilletin of tin* lin])erial Institutes” (XX. Xo, 3). 

Ahuig the 3tMj miles of sea-coiist thert* is miK’h land suitable 
fur the ])lanting of (aiconuts. w'hicli at ])n‘sent an* onlv grown to a 
small extent in tlie hhistern Provirue. 'The Government have 
ol)t<iiued nil loan from tlu^ local Cliiefs ])lantations of 3(K) acres each 
in tlte \Vt‘stern ami Gvuitral Provinces, and small ones amounting 
in die <iggregate in 3uu acn‘S in tie* Kasterii Province. 'Fhe land 
is I'ctiie ])lant<‘d with coconuts, and drying houses and store housi's 
arc iMung erected for the pi'ej>arat ion uf ((fpra (the dried rex-onut 
Id.iiii which coconut oil is (ibtained). It is hoped in this wav to 
(lemoust rati* that a projitabh* indu>try can he huilt nj) a^ an adjunct 
tn die tithing imlustiv, which is ,it ]ucM*iit the principal occupatiun 

nt the oKist inliabitaiiTs. "When t) nf csT.dilishment li.is 

lieeu ri‘co\crcd the ( lovcrnincnt piojxksc t<» haml the whoh* ( on< cm 
cV(‘r to tie* local ( 'hicfs ior t he benclit of t heir coinmnnitii*s. 

Similar action being taken in courn'ctuiii ^^■lth the mnaHlni-- 
Oitti of sisal-hemp, wiiicj; iimmisrs to do wdi m ccitain parts of tin* 
‘o!m!:\'. a platitation of l.noo aerr- is bong used as a dcmoiistr.i- 
o-!; iin*a. and in thm ca>c nNo, when tla* co>t of l■>Tabll>hmi“nt lias 
licrii !!ua . 1 lie plantal urn, oinplctc Widi dcrni't icat iiig luachiuci v, 

O'.uii-itncv, and all other nccosorio. will be liamh'd over (o the 
loi-nl I'hirf and hi- jicoplc for their own bcncui. 

* 

* * 

RHINOCEROS BEETLE. 

UnilNi, ihi' coui>a of a lour in tin* North Kanara Disinit. 
b»oinha v Presidem V. t in ^v: iter has mU iccil a fairlv sm a ♦‘"stni nuulcMl 
"1 H.ippinLi tin* Idunoccios l^cctic d b </, /» v r/f< i>nif rn\) pr.n tised Iw 
'"' *’Unt plaiiti'r at Sii^i. It con'^i>i> m ki*(‘ping ^ aster cakt* rotting 
in a semi-snhd londition m caithcn pots at various ]dace.s m 
li‘'‘ plantation. The -mcll of tin* thn-axing iastor-cakc attracts 
tin* bciuics wliich, oina* Si'tth'don tlic stulT. ilti* inthepiUs. A tc.ar. 

round oiiasitmallv and puks out the dcaii l>cetles. At tin* 
^ni.c Ilf Iti.s visit tin* writi*r sa^\ .several iusci ts etitra])ped in tlie pr ts 
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and as main- Iving outside, nurii.g the raiuv sea.sou it i.n ne,-os. uv 
to shelter tlie’pots mtli thatch, so that the coiit.-nts may m,t l„. 

diluted or Hooded out, [V. G. tJoKHALK.) 

[One u-elhknowji method of control is to accumulate heaps uf 
decaying vegetable matter in the ])alni-groves for the beetles n, 
oviposit in and destroy the larva' at regular intervals, Tn ,soiiie 
places these lieaps are inoculated with a fungus tliat attacks the 
larvse. The practical danger ot such tia))s in India is that they are 
not regularlv attended to and hence become foci for lireeding. 
T. B, F,] 

* 

♦ * 

SUGAR PRODUCTION FROM TROPICAL PALMS, 

AVe hiive ivieivod tilt* fdllnwiuL; for troiu tht* 

Impenal Tustitute ; 

Various palias nt (‘uniiii,' in tin* trnjiii - \ sut^.irv >a]» 

w'hk’h is eiuploN'eil l>v ttu* ponplt* itu* luakiu!,^ ami 

aiul a suiuiiiarv nf iiiforiUatitni Nipa ]ialni 

from tliis point ot view i.> iti tia; ' Bulknu ->t tin* linpvrinl 

Institute'' (XX. Xit. :t). Tiii^ italni ^low- t miuiuouIx* \n tin* niudtlv 
estuaries of liwrs tliroiu^lioiit tht- <M^fotii tiDpn-^. .md 1,*^ rxploitnl 
partuularlv ill tla^ BMlipiuie* Ttu* jun t' o?- “ iul>.i 

is obtaiue<l bv reiuoviie^ tla^ tlnwtu-iu'^^ vlitna mud ■ nHrt tiuL: tlie juh" 
whi(‘h esraiies from tlu^ cur >ii (facts l>\' !t']"’atcdl\' ciiTtimt the 
end of thv .stalk the flow nf juic.* ran 1..* iri.ntLi,iiuc<i (<•?■ t\v<> or tlucr 
inontlis. each stalk \'i(hdiiic abtait 0 fir In cali"!:- cf 'juici‘ tiuriust 
period, Tla* iiii(c c(iutaiii< abmiT | ."i pc) « cut, of ^imar which cai! 
lie extracted by humus -iomcwli.it simil.ir i" liMi--c u>*‘d lu the mariu 
faeture caiie >uaai‘. nr. if (icsi red, t he jnii c . an l>c ffunicutcfl Ici 
the pro<iurti«)ti of alcohol. 

It lias beau fsstiiuatcd that '2s r\vr. fit >U'^ar nv -Jon oalhm-' '*1 
Uo ])er cent, alcohol coiihi be ftlUaiutMl aumialU' loan .iii acic "t 
swaiu]) land planted with Xipa palms, Tlu* tree ccon^ nviu' e.xtcti 
sive, areas in Ihitish Xoitli Borneo, and tlie ant lioi it itM there .nr 
considering the rjucstion of ntili/ing it a> a >omre uf sugar anl 
alcohol, whilst it would apjiear that tlMUc arc aBo jiossibilitie.s i»f ’>t> 
being similarly utilized in Malav.i. 
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identification of dairy cows by nose-print. 

ifliMitiliciitiuii of crifiiinals jokI su.s]j‘‘Cts hci.s 

ill tliuii \'i%us. It has talo'ii a long tinie 

:iii\'oiu‘ to think ot applviiLg tin* piiiniph’ to tin* idniititicatioii 
of (l:urv '''n\'s. This, Inns'fvnr, is !io\s' h<*mg Worked out with (*very 



ii—i' iiirn ,,f . 5'" M-,viily t)u> 5Srntiti.-.ei^>r! 

«nli t)u« 1. 

]Hnx|M*< 1 nf ^iiri « ’-•> in tin Pivi'^imh I*; 1 1 U''t i.i jnlt at the 

1 iii\'c!'vit \' ni .Miiiiir'.ntn. T’t!'' t ow } “v i'^■ nmnmer 

>inuki! Tm tlni-n n] tin- hninnii hand, and tram tin* pattertis 
llieNc ,i >oluti'ni lin-' hci-n indn aO'd "t th«‘ inniiT'iu aj ] ia>itiv»*ly 
idt'iil ii x'lhix indi\ idiinl i aw 

’l'hi> ha> al\vn\'- (m'.'ii a vie ival dillr uitv. In re‘^i>ianng ami 
inL!;li ]>ii*e!i nniinal>. and in t andurtina atlii ial nulk tost^ 
over a period of >e\r)ai inantlm. the aieate>-t rare mnst la* taken 
•la.nnst intemi«)iiai ai arriilenla! >ul>>Iitntian of amiuals. With 
^k' hrnlo'n i'alniired hteed^ like tlie Ilal>!euis and t i in*rns<\vs. a 
"^k'-lrh nf (he mai kilims is ivipmed, Init It is latiud that many farmers 
•n’e inial)h* to maki' a siillu leutU art urate drawing to avoid ilispnte 
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when the question of identity arises. Tn the solid-colonretl breeds 
like tlie Jersevs tlie situation is even worse : tattoo marks juur 
alwiivs he limited, and two-tliirds of tlie Jersey rattle answer to thr 
official description "solid colour, black tongue, black switch.'’ 
With unregistered breeds the o\^'ner's wtu'd must be taken without 
reserve for the animars identity. Kven wiien there is no intent to 
deceive, mistakes of identity, it is l>elieve<l, are Ireiiuent. 

Experiments in taking <nKl da ssi lying nose- p lints wiu'i' begun 
in October lb’21. As with tinger-prints. twt) impnitaut points must 
be ('onsidered. Is the cow's nnse-]U‘inl ditTereiu from that <jf cveiv 
other cow ^ And does tlie pattern icnuim the same at all ag».*s ; 
As witli the luitnau tinger, hotli tlic>r (picstions mn>t he answtu'cd iil 
the affirmative before the uoseqn-int will hn ot value in idcntiticainm. 

Tlie prints of more tlian lioO animals ha\<‘ heen taken ami 
carefullv scrutinized. So far no two lia\e been tound even snlli 
ciontlv alike to cause any uncertainty a.^ t<» their being fneu dillenmi 
animals. And both growing calves and nlthn ainiiuib havt^ heeti 
nosequ'inted for live consecutive months witliniiT indicating anv 
change of design. A careful study of tie* [uints milicat<*s that wink 
there is enlargement of tlie nose, the arrangement »»(' the ridge- 
remains tixed. 

It is simple ami ea.sy to take the prints aid tn itminiet ntiier- 
in doing so. Iw mail. <)ne man dues the triek. iiotdmg the cow- 
Iteail under his arm aid woi'king with his free iimd. 'l‘he no>*- i- 
wiped drv witli a Hamid clutli. iM-cause the low. ■-weals tieeU’ thn»ui;c 
the nose. A common -tanqiing pad i>. titen iniihiMl l>,e'k aid tort!; 
or pressed against tla^ nose until the are well inked. 1 lieii 

the ])rint is takim hy juvssiug lirmly against the inked n<»se a .>heet aj 
soft ])a])ei' iasteie‘d to .l Ijoanl. beginning with the hover edge of tli*- 
paper, at tlie l)<ise of the upper lij), aid I'olling upwaid toward in^‘ 
face. Ordmarv black stainpiiig-pad ink is the most s,kt istart»uo , 
witli ]>rinters or iuuiLCt>gi'a])}i mk a second choice*. 

1 he sc stem i- l)(ung given e. ])raetieal test in conneetion \cUii 
various official test- m .Minne>ot<i. Already its value has l.cc 
manifest, and it Ims straightened out several cases of dispute' 1 
or mistaken idemity. iVrhap^ it.-^ greatest value will be to tie' 
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in^nranro companies. AH tliose concerns claim that thev 
liavi* paid nianv idairns wdicn* tlicy susptM’tcd htit could not prove 
tliat the }>olic\' l•o\a‘^‘d soii^e other arnriial tlian the dead on<n With 
s'v'^tem of iu»se-prliit identiilcation, sudi false claims I'ould he 
(]^»te('lcd and [)roved. [duAUi.Ks K. hoLMsov : Srirnttfic AmericftHt 
Xov^auher 

* 

♦ 

COTTON SPINNING IN CHINA. 

A((’(MU>ino to invest ii^at ions hy thr^ dajjanese Department of 
A^^nciiltnre and ( 'munuTct* the cotton s])iniLine industry in i'hina is 
mukini' rapid pnpLoes'^. At ]>r(ss(‘nt t!n*re an" working in tlie <‘ountrv 
\\\\ 'luiifune iiiilh with l.STtlittMi spindles and hnsoti weaving looms. 
Tie- annual output of tla‘ spinnini; mills in China is estimated at 
S(MM»uo to I.ooo.ono [.ales of \arn and It/Joo.ooo \-anl,^ of eottiu] 
i^ieside< tho<(s mu lartoiK'S aro now in < t»ui'se of 
I (•U'^truetion, and when tlao are < oin]den‘d iPiioo.ooo additioued 
>I)iiid!«‘s and in.ono loom-; w il! hr uo! kln^^ Chnei > jirodin im^ 
•.-<(pa< ity (d rotton will t hus hr n!rrra''ed to <oinrt!i)UL^ liko 1 .Too.ooo 
and that of rottoii faluirs to S.ooo.ooo \ard'' in tla^ i onrs** of a 
}<'ar or tw n. 'rh«‘ nil m hr I' of sjiindlr- :tnd looms O; China ar cording 
h.it loiiaht \' o follows : 

SjH f 1^1 (f V, 
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AGRU'rI.TVR-'I. Jcn UNAl. (IV IMilA 


It is s;ws ■- lukdi m.i'Ii 

tlwt when all the apimlles now umlei mn.lni • mv iu ■ ■ 

the vearlv rousnmptiou nf raw rott.m uii. nt tu II 

piculs, aiel as China's supiily oi mw cctton will mu cm eel 

picula'at most it remain^ an mteiestiuu point of speculation i„ 
whence the China .spinners will ilraw their supply of cotton. [The 
Textile Memmj. LXVII. Xo. 1750.1 


♦ 

♦ ♦ 


COTTON RESEARCH. 

Through the lourtesv of the Jiritish ( -uton 
Association, the Secretary of the liuliaii t eiui.il 
has sent the following ahMraet^ for puhlieai n . 1 , 


linllistl) 

i \ ittl III ( OIllM-ltlf,. 


SlIEUDINO nK FLOUKK-IU IC- AN)’ ^ rnl |i.\. 

The extrriiii^ inul iiitrMii/l im ti.r^ (tm'im Mr'.- nt tfit* | .a iv. 

siiedding of thv nfi'l ‘ I^I.i/aI r.trrnn cm .n- 

\7/ire2lt I'OtOt .>tudlr-l. TIir i < .j ft 'I i J -InU i - 

that tlie jiropoi tit'll nf shrt l< liiii; "Vao .in\ l:i\ to) poitHl rjo 
re.^iiltant of t\v<i ,i|:])o>liig h. Tt.r>. tlir i.Uo ot li NmmI i> >vi,ii.. 

sizeci l>y the tilaiit aiui tlio ratt- at nsIik-Ii it iitili/od m thf mate 
ration of tiie fruit : autl tIuiT ;ni\ clu-fk lu tlit^ t"ni.*o- ;i^ulta‘et^ t!,'- 
rate of shedding. Any fiicttu- wliicli iujinv> tlo- htilh .-sih li a- Itin.La.u; 
and hat-terial disea.-e:t. iii^et t tlepivtlatitULr.. otf,. » aium- tho ^InMldin- 
of the boll provided tin* injury i> >ufiifn-ut !y iironoinu tMl t«» lutta 
rupt the trautkhication of lt>o<i ititti tla* ln'N. [.loer;/x •*] 

1922, 36. 4.57-483. d\ (i. Mam»n.| 


( OF Ct )'IT< »N WIl/l . 

Field expeniuents are desenbetl which havt* loti tlu* authoi n* 
believe that cotton wilt may lie contKillt^tl by tiir i])pln atifii m 

coniniercial fertilizers coutaini no potash. Kainitt' wii> nseti. Mi' 

author U unable to explain tin* action <>1 tin* potash, 

AijroHontfj, 1922. 14. 222-224. L. It. FasT-J 

(.'OITON Cri/nVA'HoN IX rUINA. 
l'nK total 7 >roduetion of raw lotton in 1!)2I .'howod an inerr. 
of about 20 per r-ent, over tin* out]»ut iu 192n. (/otton of beth 



( ■li'i . aiul AnnTii‘;Ui 

.in‘ tlu“ (lark si^mI .k- ■ ■ ■-■ *‘1 v.naa 

\]i 1 ,!i a?i varict U'S the kni^ hkir ,,i ,i ^Jn)i]r}l hh}'^\ m ju 

tli<‘ s(»il is t‘>jH*<-ia]ly adapt^^l lo t)j<* ciiltiv.itioix of 
('(ittoii. vv/n7sr i/i ofJuT jarfs iA tii(‘ j^rovinnf both the 
AiiuM'it au spiM-irs caii 1 m‘ svitlv equally good 

results. 'Vkore is a eoU^ui expervuu*ul -t ilioii at Sankow. The 

(mt])ut in this distrirt during lUlM ainouuttMl to iirarlv 17i inillion 

11). [Ahstr. Text 1922, 13. l!^^ ; Iroiii ( . (-uf/ufu nr RcjmMh^ 
1922, i7th July, 103.J 

Totion <n i/nvATio\ in \atai.. 

'rfiK roidts nf HM-cnt r(tttnu gi* ui lM 11,1 Is j u \a fal a te letorded. 
|V( idiu tioii has 1 mm*u » < ut^K h-i ;i I -ly nu i>M>rd m\ rt ?lu* of Natal 

ill iIk* ta>t irw \|' o- lait !li.okrtl!ig !i;i' t t • t] ) 1^ ,k -*-MoUv (j\\»‘Sthui 
wiiK h >till lvii!.(iri^ I- k«‘ >l,i|)h'd Aiii.*rir;ih rjihuid 

Va»lrIU‘> haVt* jiOArd !(> hr tl:'- •'lin.jhlr j'T t|,r ( ofK j] f 1 nj iS, 

v,i;il>T all .ittriii|U^ aT i.it*»oumy. 1 r ! r "j t j vi* f.j r varirt or I’lass 

of ' dttoli. havr iv-liltrd III llltlllr. Tile (otloi, t1i11V(>.s hrsT OU tilt* 
ilrh >oiU ot tla- to^^ . ii(j! X jllry.''. alid the h(‘'>t muIs of tilt* coa.stai 
iifh, Itiil uo1 too urn thr ■^-a a ud lli ♦‘XIio'v^m! ]»ositioiis. [Bull. 

A>jn. h(trlL. I‘t2l. 12. Iltv-llts: troia ban, 1U21. 21. 
UTS j 17U. W. Ik Wii.soN. j 

( nrroN ( I i/nvA'noN in Wkst .Vfrica. 

I’ni; ri oiioiitK ii‘a>(aL> loi tiir a|ij'.nrui i-olurv of thr rott^Ui 

j^rtiwiii^ X ju I'Mun it \\i‘>i Villi .i air l utliiird. Native 

'•llltivatiou of rottou dors u, a ] ‘a \ a^ llir \ !r!d ]hmii. h»‘ra\l><‘ <d 
t!i‘*ViT\ j)lilulfi\r !iU‘{lio(i> ot < 1 1 1 1 1\ a t 1 ol \ and hrrause T hr rliluatl* 

N rtlril unfavoll I ahlr . lh\ ' ! 1 1 1 ' \ ,! t loIi hv Ml I I'n] MM US K'suits lUa 

HtU' li iirttri \ l(‘ld. Kut tills t\|M‘ ot i ultu .ltlou Would Hot pa^■ if tiu' 
•‘Xrh;ui«^i‘ \V(M’r uoi >o luurh ill favoin o} t lit‘ glow lus. Irrigation 
'‘p]"*'U's to 1 m' till' oidv luraus hy wiiu h (aUtoii i ultivaiion ran he 
dl'tinuely iiuprovrd. A srhrme has arcordmglv Immmi undertaken 
h»i the devrl()|)iuent of Mirurh VVrst At lira, {f/iiul. /V.r/., l!^22. 

38, tS5-4S(>. VvKs IIknky.] 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


We much regret to rec<»r(l the deutli of Dr. Tluikur 
Mahadeo Siugli. DfFg. Deputy Direet<ir of Agrieidture. 
Xortli-Kasteru Circle. Iduted Croviiiees. Dr. Singh joined 
tlie Department iu ()etol)er. 19*20. as Assistant Agrir\dtnral 
Chemist. 


Thk Aew Year's Honours List e()ntains the fnllowing i!:i!ia*v 
vvhieli will l>e of interest to the Agrirultural De])artment : 

Rti Bnhi-hir. Mr. (hiANORA SitKKUAR Misra, IL.V.. \'\\< 
Assistant to the riiiO'trial Init oinoh)gi-<;t, .Ve!!!- 
'’ultural Ivrsearch I a<i it ut vc Ihisa. 

Rao Mr. BtiiMimAi M<)Rar.][ Dksai. De]Mitv Direrin: 

of Agriculture^ Cujarat. Ihimh.iv Ihvsidencv. 

Rai Sninh. Habi' 1'kiva \ath Das. .\v>istaiit Dirv^tor, I'm; 
\ eti'vuiarv Di‘])aniui'Ul . Hili n- au.l 

* 

Y If. Martin has hecn appointed Assistant Secret. ir\ i" 
the v^ovenuiumt of India in tie* l{e\'euue mul Agi’e-ulturv Depart- 
ment. 

* 

♦ + 

Mr. C. S. Ht.ndp.r.sun, N.D.A.. N. !).!),, Impeiial .Vgrieiiltunst. 
Pusa, has hceu giauted leavt; on aveiage pay foi seven months Ooiii 
the 1st April, 192:L or any suhse.pient date (,n which he mav av.ul 
himself of it. 


( lOu ) 
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Mr. I. H. Walton. M.A.. .M.S< .. Assistant f^at toriolfjf^ist. 
liiis iuH‘n ^raiitod (‘oiuliiiuMl laav(‘ for (a\<* vf^ir from tlu* 17th Febru- 

I’LJS, Mr. \ . Joslii. M.So.. H.A.. L.Ao.. dtliciatiii;^. 

* 

♦ * 

TiiL ih'si»;nat ion of tin* lm]a‘r!ai Hrani li of tlio ('ivil \\*tr*riuai'v 
1 )(']i;Uttin*nt will !n“H“aft<*r hr tin* Iiulian \rtrrinarv Srrvn-e. 

♦ 

* * 

PhK Lotuloii rni\'ri'sity has math* a j^nant of i I.") to tin* Inmorarv 
editor for zooIol^v of '■ Tin* Annals of Applird lji(doiry “ in aid of tin* 
iHilili* ation in that journal of tin* M.Sc. thr>:is mtitlod " ‘Tin* lafr- 
iLi>torv and lhonomir>, of tin* Tnrnip-o.dl " In Mi. \\ \\ 

♦ 

* * 

ll.\i Ivvn.voi n K. 1!.\N(.A( maim. M.A.. »io\rrmiirut l.rrtuiino 
lidiiiUNt. A^rn ultural i ollri^r. rouuhatoir. }ia> lin n Ltlantrd lra\n’ 
eh .iviuaor, |,av to’- loui’ monitn. Mi". 'I’.idulm^.i ^Iu»iali^'a^ 
--niiatuig. 

* 

* * 

.Mil. IF W*. Li i tliavooI). N.JAA., l>t‘put\ 1 inv. tor of Aorirultnre 

i.:\ ' Stock), .Madr.i>. h i.*' l-crii quanted ai; c.\tca-ii,n ,>1 Ic.int tor 
I'J fr<*in thr ‘ind Ma\ . 

* 

« * 

•Mil. W S. l\Kisii.\.\ Ml iM'i ii.n iiccn ]>ronLotcd f’'oni tlu* 

M.idra> Provincial XcicrinaiA' Service to the Indian \’rterinar\ 
N-rvi! c from the lioth .luue. and t>o<ted to .^^adra‘'. 

♦ 

t ♦ 

Ml:. |). A. I>. Ai rciiisoN. M. IP< '. \‘.S.. oi'i return from h'avi* is 
rt*])<i>ic(l as Prinei-j)al. \ rtrrmar\‘ I'oilrrr. Madras. 

4c 

* * 

Mu. \l. S. Finlow. Hj(So.. I'M.r.. (hT*;. i>ina-torof Aitriimlturr. 
has luM'ii a|>|)oint*'d to art as Itirrrtor of hdsiirrit*s, Brnoaj. 
‘^dilitiou tx> his own dutirs, with I'tTrrt from tlir ITtli October, 
hej. 
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Mr. C. a. H. Townsknd, 1.0.8.. has lioeu, on return from leav.'. 

reposted as Director of Agri. ulture. Dunjal). from the l!*th Decemh,-,-. 

1922. relieving Mr. D. Milne, ^[r. Townsend has also been appoint-, 1 
a member of the fmperial Leoislative As.semblv. 

♦ 

* * 

Mr IX Mii.nf. B.Si'.. Keonomie Botanist, Bunjab, has biM-H 
appointed to the seleetiou ,-rade of Bs. 1 ..tOO-.'.O- 1 .7.)0 in the [mlaoi 
Agricultural Service from the 2nd N'ovember, I't22. 

+ * 

The hoadHUarters of the Diivot.a ot .tgra oltuiv. Burma. l,.o 
lieen transferred from tfa^iioo i,, banuonn. 

^ * 

Mr. M. McUibb^n i)rt*u d !>> lilt' Imliiiu 

turai Service anil ti> [Purina as Kmiimuir 

* 

♦ * 

Mr. R. W-VTSfiN. i)f])Utv nt A-ii' nlnuv. [^unu.m 

has been trausi'en-ed Irnm Hnia\vl»i aitd tlia ul ih*' 

Ai^akaii Circle, with hfMi<ii[!i.ii'tt'r> at Akvab. iinm thf ‘Jiul dauuar^, 

1923. 

* ’* 

Mr. R. T. RkAHL. lkS( .. t )nv»-riliurlit . Ccutia; 

Provinces, has hitMMi ^I'aiitad f tiuiMiea ( ]i“a\ r loi iMLiht iieiutk'' 
Mr. .1. F. Dastur. M.Sc.. D.IJ .. Su|M'miiiia‘rai \ .Mvt nlnL,i>t. F>i-o 
officiating. 

♦ ♦ 

Mr, Mh H.vkris. M.Rd A .S.. SujHMiutDiidtaLt. <'ivd Ncterma*; 
Departnieut, Assaiii, has hcDP nnidanrd Iravc (or iird 

months from tlie 1st Man h. Ilalai tiuni Rr.jsaniia 

officiating. 

* * 

I'liK Fifth Futomuh tgicid .Mtaning ^va^ h^ld at Fusa Irmn Hf 
5th to loth Februarv. 1923. The nea-tiri^ '.sais attended by iavi 
40 persons interested in tie* stmlv ol liuiiau ins<M ts, and s*'”ic 
seventy yiapers were read. The j)n>(a‘adiugs will be ymblislied e- 
due coarse and a fuller ai count given in the laext issiU' of the Joanial.^ 




Agricultural Progress in Western India. \W (i. K i; attnjje. f .I.K. 

(I.oudnii: T.ouglUiUlS. <o.) 

Ini.^ h()f)k is ;i siMjUf'l to Rural Ki-nuoiav m tlii^ Boiukav 
liv tlir .SMIUO aiitlior ti'Pi \r;ir> 'I'lie oldfu 

liodk tln‘ sali»Mit farts of aL^rirulturr in thr DcMcau. ainl 

tfir riif uudrr n-virw atfciUjPts tit rstiniaTi* tin* |)rourt‘s> madt* in 
aL,n-i( liltiin* in tln‘ I^oniha\' Rrrsidtnu y. ft i> a vahi^ililr ^vork 
ivi^anlisl as ]n)liriral rroiioruv with ivi^^ird Ti> a‘^riru]tiin\ and 
Wdirhv of rarrfiil h\- (hivrrmm.,n. Irirj^lato* < < >-( ipriativi* 

liolit worknv, ao-rirnlrnrMl r\j)rrt> in .ill part^ of India aurl in 

fart a!! who .u'r tr\iin4 <‘usnri ] 0 (nyi-rs- m thr main indu^tr'.' of 
fiihia. rhr antinn \\a- Dirrrti-r of AL^iir i; It a r . ■ m thr BomliaN' 
IV(‘-i<h‘nr\ foi‘ Mi \'rar' and has had nun h oupoifunitv to >tndv tlin 
i-dn'Utious ainl dilhoiiltirs of a'_^ri«'ultun>t>. 

‘liaptrT fl doaliu'^ with pifK^rr^'- m othrf 'omurii's is var^‘ 
'iitnrr-tini^^ ami hn nm a vnia ‘_joof| ni iin linns of 

inij)ro\'riUi‘ul (‘tTiM’trd rMiav hinr. ) hr aiitlna' iTM'aT 

)U<{ ri!^htl\- so on tin* r\ ils of fiin^imnitation nid suli divisi<iu of 

atid i'ha]pti‘[ !\' and A])prmlirrs I. '2 and .‘Mli'al m\ttMisiv»d\' 
'Vitli tins as)>»‘rt. Tlirrn is no d<tiihT tliat ;u rhr -^rratrr part ol 
India this rvit is I hr most iiu]»orTant fartoi nulitaTini; against 
puti^n'ss. It IS intrirsTiiiLT to notn that in iho runjalt rfhirts aro 
*'<'iiii^ niadr. ami with < « aisidora hh‘ surrvss. to < onsolidatr holdinsrs 
^^iroimdi thr a^rm \ of tin* nr oprrat ivt* rri^lit nunanunut. Tin" 
^’diirativr itilhnnicn of sm li an attnmpl must ha ruoniauis ami 
diiaild pavn thr way to soma form id h'i^lslatlva anaatmant at a 
dattn rutil tlu‘ .stuist' of tha romiiiniuty is tMhiaatad to tho 
f'Xtrajiu' lUM'as.sity of n'ff>riu. this wonhl saam tci ho tho i)ost waa* of 
pn*|>;uing tho ground. 


( m ) 
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Chapters V. VL VII and VIII deal witli teelmique, equipment. 
or<rauizatmn and the luiman factor, and are dealt with m an 
interesting manner. Some of the statements are too general, tliu-, 
on page'’ 101 it is stated - that a single he.avv ,lres.sing ,.f 
crude night-soil will, double the outturn of the m'oiis for sever, d 
veara in Khandesh, will increase it bv 50 ^ler cent, ovt# a iieriod .,f 
UM-ears in Surat, and will double the jomiri ('sorghum) ciaq) m 
Dharwar, and add materially, though to a stnaller e.xtent. to the 
cotton crop.” Tf such results are claimed from Covermuent farms, 
possibly other factors such as better cultivation contribute to the 
results, Anywav the differences are so marked, and the claims .'c 
high, that it would be advisable to give detinite evidencm or at anv 
rate set about experiments to thresh the matter out one way or tin- 
other. Again, as regards iron ploughs “ it is well known that ineie 
progress has been made in We-stern India ’ than in any other part 
of the Peninsula, and it wouhl have been worth while to give somi* 
defiiiite figures as to numljers and types of iron imjilements it. 
general use,^ 

In the last Chapter an agrii ultiiral polii y for Wtvsteni 
put forward, and twelve ]M)n\ts irt tlu' lual nf tie’’ 1 hk>1x >unuuanz'’ 
the main points oi polii y tn he htytiwnl. It is to iii-tf 

that among the latter large estates an* advfuuted for riit oiiiML^iii^ 
the dairy and sugar iivlustrif*-. Also tlif regulation of th* 
movement of cotton to prevent fraudulent ]iraf ti( es ns advomto! 
i>v the Indian Cotton Coiuniittep is ('oini!i»‘iidc*d ns tin* t\|H' "* 
legislation recjuircd. Similarly atteTi;])ts to control r\ ports <'l 
foodstuffs are conrlemned as likelv t^i dffent tln-ir end. 

The hook is clearlv ]irintf*(] and veil got u]> atid rnimot fail t'> 
be suggestive to anvr>ne intcrestcfl in the jirogmss of Tiahai; 
agriculture. [AV. ICj 

« * 

The Ferns of Bombay - V>\- IC Ih.ATTKm S. .k, Ihi.O.. K.L.S.. ic'i 
J. V, d’Alnif^idn, B.A.. ThSn. Pp. viii • 2’2H ; It) iilatrs ; -I't f'U'' 
(Bombay: I). H. Tara]K)revala, Sons iV Co.) ITiar. Rs. 7 
This small work givc.s an account of tlic ferns found in 
Boniliay rre.sidera y. The book falls into two parts. The first is the 
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y,iti..()iictii>u. (•(Misistiiii' of six sl)0!l ( liajjtovs ]>rovi<jiis 

oil BoiuIkiv tarns and witii tin* st luctuia, lifadiisturv, 
disti’iliiitiou and cultivation of terns i4cnc!;dl\\ The 
..lid jcirl is devoted to ciassifa at ion and c;}\'c- in ^ lJ^ ;i>iial Uiaiiuer 
j '^ten'ia t lea ll.v arrau'^ed desriijjliou ml iMitaiiieal lani^uai^e oi the 
(tidei'^. <^eneiin anil s-jM'cios with a tew notes on liahitat. 

This second ])ait istlie reailv vahlahle iiait («t tlie hook Ixa atise 
It jait'' to^ethe!’ in a )iand\' form material which otherwi'^e would lie 
Mattered in ''I'veral laiLjei volumes and it indicate- ^vllere the ferns 
uaiucd are likeK' to In- em < ninl eied. ddiere are also t^dveii line 
draws iii'-^s. jdiotoeraph^ and cohan ed plates wli!' !! a-.-i^t tlie Imtauist 
ill ideUMl\'ine ])lant'' t (illei'led. 

\lthon^h thi> hook ts a ] t] 'a tauLt i \' intendeil iioth foT- tlie -\‘ste- 
niatic liotauist and the amateur, it will ht‘ <>1 mo-t u-c to the syste- 
uiA\\i- hotanist. as a local flora foi- tli** h-rn L^c-aip. The Intioducrjon 
i- ahoertlier too slight to ail'd. k* the .ilnateiir to TUake U-e of the 
MTdiitt part. It !" \'er\' donhthil how fai' it 1- pco-dde to malo^ a 

i k both ]iopular oal -cimnia D.aihtlr-- it v an ha dona, hm if 

t!a‘ V ..hit lie undei' ivs'iau w ara to ha mad'* inoia n-etn] to tl V* ainatauv 
itlu'ti the Introduction would ni;ed to ho ]o-- condcu^eih I'or 
rv,a;.jT‘. no detail- arc yivaii a-‘to tile U-' "I t!a‘ Icn- v U' the miam- 
..■Mjia in the >tinl\' of spi.l'.linzia, alfllv^Ulpi it !ia- l.a.m thouajlt 
l;oa--,i!-V to owe in -on.e detail tllv' Moi na! a Tt t i O' fol' lorn.- of 
kava-. Aoam, the aXphiliatlon ol tha OalllatopliNO- ^ola-raUon aild 
Us -tructurc 1- hound t<' pu//la tha alliatau! a- n» * indl.atlv'n IS 
iriveii of t!tc daoraa o! maouii[,a! ion ol tlia dnaw tnp- ot the antluui- 
'iiiuti atel aivdiev^oiiinin. nor ,tu\' -tataiiiant that the latter draw mo 
i- a -vM tion. 'idle ancitaiir 'a ill lov.k in \-.iin !or -inictmes lika these 
111 ?lic nrothallu- Of he l- ioiluilata an.iliull 1‘ ha ai'le to MtMlttfv a 
Mnthallus). ddie hotani-1 <loa not naad tha inlorn at loii. 

In a hook like tlii- llieo' should ha some av iinpreheuMVe hihlio- 
i;ran!iv to hanl tha oanler (wlnulier amateur m yu'oii's-ionah on to 
odau parts of tin* -uhjn t atel illuminate ]>a?ts not fully dealt 
11 }j III the 1 » d\ . } ^^ I h I 
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soMK (::o^rMO^■ ixdiax birds. 

N„. -Jl, TIIK ('(iMMiiX MVXAl! (AC it! I H >1 IIEHK:< TIilSTfS). 


T. H AIXI'.IiUK;!': KI.K'n IIKI!. 1{ X.. F I.S., F.K.S, F.Z.S., 

1 tt} l>rr> 4 iJ h ; 

A M > 

(’. M. IN'ja.IS. r.. F.K.S,, F.Z.S. 

ThK Ttuuniou Mn'IuKi UIMmIs llttlr Ult " luetic ai il'^ it 

>11 I >rt‘urrDuiD iii dv>mv' L^ariiRU 1 1 ; r> ’Ut liBlia. X<‘a 1 Kut 
liM; ^audv ” .si't'Mls }>r its iiiuTt>^ a- !!:<'»'< in its 

>i'nus. Kut Kv iDi itKMUs fliit^x'. > > F ’ a [’ 1 ! I'j ''I Klai’k. Kinw ii aiu<l 
Ahita. linislinl * ttT \silli a Kiittlit \'rlli'\v ln iiN aial Ibl^s and a ^rlKav 
I. Kf'tiiiid t ln' rVD. T 1 m‘ ara KLu i. . \s it ii a u liltr Kar wKirK 

n iiio.-'t IB Hispuaa 'ii-^ dnniiL; tKadiT. wIkm). an < t>» iaakwotid 

Ku'luit,^. ''a ruiKUi.-^ (‘iTnt nt I'otatioii" 1 - ]ii<Bhna'd. i In' lin.nL 
k ,iud n])()Dr j>art of tl'a* KrDa>t ara also I 4 a''k, as arc tlio TaiK 
I'sKImts. \\ liirK liavt' Kroad wiillo l!p> als>> Ds]BM ia]lv rons])U*uous 
daritiL' liiitlit. Tlir if.^t n| tln‘ ]»luma^(‘ i> Kiown. ( Ka-a'‘iniiallv 
'■"i'Bir vari,itioiis (u<'ur and a!Kino> ara lun V(M'v rarr and I'lnn 
ibbokU DxaTii]>K‘s uitK ]bi 1 d ( iniianion 1mh1\ -]dniuaiii‘ ; for Muno 
ti!!B‘ thrrr was at) indivi>iual in my n>m]>onnd with ;v Kri^ht 
Vi'llnw lnM<i jiossiKK ilur tcMmaultiny,. i la' two si'xos arn roloinaai 
■iliio- Kut tlir liim is sliuditiv stnalKn. tho ro«.k Kird having 
'* iai<^<‘r Koad and morn inassivi'lv Kuilt Kody. Ilia ( iuunu'u 
^l}'iiain as rapresiMitad on our Idato and lound throughout lt\dia 

( l!n* ) 1 
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and Burma, is the t}“[heal form, tlio Ceylon race {Arridothercs frfA-L'.s 
meltniosfcnitfs), representing^ a sul>s])ec‘ies whieJi differs in he.in^f 
darker and in having the i>utor wehs of the earlier ])rimarv-eove? ls 
black. South Indian examples are darker than tlu^se from Xortlnuii 
India. 


As is expressed by its generii- name, Acridodieres, wliioh means 
a grasahopper-eatelter, tJie ('ommou .Mynah is mostly a <n*ounih 
livitig bird, pacing about in open s])aees, and es])ec iallv ovcu* grassv 
lawns, on tiie hunt for grasshoppers and other insects. Like the 
Cattle Egret, it is a constant attendant upon cattle, following the 
animals and catching tlu^ insects distui-bed hv their movements. 
For the s<ime reasons, it is great I v interested in cultural operations 
such as ploiiglung or the cutting or irrigation of cro])s. as sinh 
occasions provide a ru-li harvest of insect pivy. Tlie in.'^ca-ts eaten 
by this l>ird are practically all of injurious kimls ^jrassho])pers. 
crickets, cateipillars and beetle grubs tor tlie nn^st ]Kirt but the 
.Mynah is a very general feeder and spiders and worms arc cagcrlv 
sought for and devoured, whilst grain and fruits h*nd variiUy to u. 
diet. The fruits eaten are na^stly wild tigs and m. griMt toll is hwir.i 
on cultivated fruits, (ereals. imwever. arc sometimes attacke.l tn 


some cxrenr aiuL some little damage is ilone at times. c,^]M*^iallc 
to maize wliich is preferred whilst tlie seiMs ar,- ^tlll soft and ump.e. 
As in the case of many other useful birds, however, it is ne< essaiv 
to take a broad view anri not grudge a small toll levird on .-ultivatioi. 
in return for the great assistance rendered rljroug}jour the year in 
reducing insect cro])- pests. 

In his /W.v o/Me /V.oen Dewar calls the Mynah ‘’a bml 
of (iiai,..(Ui. ,jn<l sueji undoubt(nlly it is. st<nuimg un noriseiio' 
from other bir<ls, whether of its own r,r of other species. A pair -1 
Mynahs, accustomed to rjuarter a restrieuM ])ati h <.f lawn for in.<*Tt 
pie}, \\in stiongh lesein intrusion on their hunting ground bv aiiv 
other biM and will rigonmslv put into pra< tn e an unwritten notnr 
that respas.sers will be ]>rr.secutefl." As Emu ]>uts it. Bold, 
vigorous and pushing, he secure^ to himself a large sliare of all good 
mgs m the wav of insects and fruit that may l,e Ludug. and a 
ir of remarkable all-round abilities, though not particularly 
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gr.i iti his m«)Vonieut.s/^ hVw Ijinls dnro stanJ up tf) a. Mynah 
aib! iIhuv an‘ very iV‘U' binls that a M\ fiali will Jie.sitate tn assault, 
this ioaS(ju, tlie Myiiah has unt pruvi‘([ an altogether inuuixed 
in those eouiitries to whicii it has Ihmmi iiitnxiueed Irom 
fiulia !is it IS too j)o\\(*rfuI aud too frei^ a hifMalei’ to !j(^ allowed to 
iiuaviise without eherl^s aiitl thus olt(‘u leialtos itself a uuisaiiee hv 
i(> aizi,u'es.sive haldts towards othor, not loss us<*fu! hut less pugua- 
(ioes, hirds. It has heeii uitrodueed froin luflia into Mauritius, 
Australia. Xew Xealaiid. and Hawaii and in tho last nieutioued 
locality has shown it-^olf a derided iitiisaiua* h\ t uruiug out ]ugeons. 
In till* Andamans also, whither it \\as introdinaai in isTiy it s^muiis 
to he doing its host to oust tlie jinutv little native white Mvnah 

It was lut loflui ('(1 uito Mauritius to 
destroy grasshopj)ers and w.is ahmelant a ml ])erfocth' naturalized 
around Port I.ouis wiam ! was tlnuo in !!Mn3. 

In spite of his a»orti\i‘ natnir, the ^^vna]l m an e.xtreinoh’ 
iuti*re>ting an jtiainta n» e, as lti> very iMtIdness makes l!i> aetitms 
ea>y nf ohs^ovation wiiilst his iinivr rsal < u i !vn<-e ]rfiwi<li‘S rndle>s 
<'[>])ortunit it^s (pt watehing }ii> lia]pp\- Iiaidt''. ('nlika^ the erow. 
will? its Imiive and -»'lf a < ,n>p i< pus niaiua‘r. tiie Mxnah makes itself 
tlip'iouglily at inmu* aiul at Its isisi* aioiitipi nr pwani m a liiimail 
liahitctupm wlieie Its a< tippns scctu to he a[wa\'> ]ie!k\ an<l devoid 
<ji any sens<‘ <pf slianip*. lud'-ed, as t’unniiigham apth ni\ s. Mvuahs 
always mak<‘ t lu-m''idso'< eiitirelx' at lupne- m a lauise, taking it 
‘■'iiaplctely foi- grant«sl that tinw alp- «julte at hhe!t\' tppdin]» m al'd 
^tav whenovm- aiui fppr as hpiig as tinw likp','* Sometimes, mdetai. 
tiny make tliemselves ratlh*r inm !! at iamnv as w lum tinw 

iltM>t (pu nesting lu SfPine ((pnvennmt lioh' in a house and litter tlu‘ 
'^urioundings with a mis< eljaiieitus «o|ItM-tion (»f nesting materials. 
Hctp* again wt' mav (jUrpte fr(*m ( unninglianrs extadlent ae(a>unt of a 
ji.iir nj !\lynahs w hn h helped to w hde awa\' the lioiirs (pf his tirst hot 
'‘^'•Ulier in ( aleutta : ” He aiul his wife Inul elecTiNl To plane tlieir 

on the eoriiiet* lumeath tin' heams in one eoruer i>f tlie (yum roi>f 
'*1 no room, and W(*rt’ eonstautiN' eomiug in with fresh st<^res itf 
^uiihh.no muterials. It wans refresliing to the supreme 

tion tlmt tliev <Ierived from the progress of their work i\ 
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-iti^faction that evorv now aiul then V.ecaiue acute as to call f. r 
short rest and jubilant little song. .Me.■el^■ to watch the con.tnc 
tion of a luvnah-s nest is a liberal education ; it ,s like watching 1 1., 
steps in the fonuatum of a local museum, 'riieir taste in maten,,.. 
is so catholic that one never knows what curio mav not lie brougr, 
in Sticks, straws, feathers, rags, small bones, and pieces of pap.r 
are all deeimnl valual.le, and a verv si-ecial worth would .seem n. 
attach to the cast skins of snakes, for. in anv case wliere these air 
attainable, th.ev are almost sure to l.e worke.1 into the growing heap 
of rubbish. The pity is that in their etfort to bring in except loiiallv 
bulkv materials they are apt to ilro). them about, and. althouul. 
snake-skins and feathers may l.e interesting and even decorativr 
additions to the furniture of a room, great ]in’ccs of i>a]ier or r.ut, 
unknown origin and very doubtful puiitv, can hardlv be regaidm 
as very desirable additions to one's surrounding.-. 

The nest, as may be gathered from the ]pieci'diug. is an uiitidv 
mass of dry grass and mis. ellaneou- nddusli, u-ually w.irndy him: 
with feathers, and plaeed in a hole, uhere this is available, lUihc! 
in a tree or in the wall or roof of a lua,,-e. S, an, -time- it m.,y h, 
placed in creepers growing on a wall. oi on any sheltered h-dge 
occasionally in palms or other trees. The nesting -ea.-on la-u 
from tlie beginning of the hot wrath.U' until well on ii, the Soudi- 
West Monsoon. As a rule, four or live egus am laid and the- 
are of a glossy I, right blue rolour. about tin mm. by gf.', ma,. 
ilr. C. Jl. Inglis ha.s on one (,ccasiou taken a Kochs egg from- 
nest of this species which also held tliiee of ihc Mvnah a "wr 
eggs ; this is. of - nurse. exciMMliiLgly uiiu.''Ual. 'I lo' yniitm air i''<^ 
mostlv on an insert diet r( insisting < <nri],'illars. Imftlr gnitv 

grasshoppens and erickrts, variaO l>y orra^iniial wnnns and ""it 
fruits. 

Mynahs are of eourse oftei> ke]it as cagediirds .in-l Inrds wki'- 
are reared up froni the lu^st lier-iinr vrrv nnur and fuarle.s"'. 
('oirunon Mynah is a goo<l rniniir al.-n. altlmugli not al)h* to ar<i le 
sueli a wide rauge of vocaludaiy as tlie (Iiarkh'S oi’ Hill Myn- 
Noritially, it is rather a noi.sy (nrd, its song, to lieard 1 !ir<»ugi ''‘^ 
the day, comprising a strange mixture of harsli gurglings ami 
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,h.m Iv II. Aitkei) described its notes a.s ‘‘ Keeky, keehj, keeky. . . . 

churr, vhun\ kok, kok, kok and these sounrls are fairly 

(i( M riptivc. A.s it utters tln^ knk\ ki/k. it boi)S its bead in a 
,^']i <r.icteristic manner. AN heii a sniall fhu lc is feeding on tlie 
irHiiiiid and one biol sees cause for alarm, it takes to wing with a 
all! ill ery of alarm to its lelh)ws. As a iiihc sucii sniall flocks 
.xotsii to consist of two or more iiidiv idiials. generall}' a cock and 

and their fainiK'. Mr. (', M. Inglis has on one uCCa.sion seen 
I his Mynali feeding the y'»ung of llie kieil one. During the off- 
S(‘;i>on for m'stinc. howovei'. tlnw oftni i'o])g[cgate in large fiocics 
ill the evening io roo^t in (■oin]Mnv on favourite trees providing 
(jriise leaf\' cover and at such times tlie deafening din that 
.iiiM's is ijiiite ear-splitting, as evci v bird semis to liave to argue 
about Its ])ro'[)(*!' ])t‘rcli loid tlien tt> proi im^I to go.>si]) at the t(p) 
i»f Its voice about the ovtuits t»f the ])a'^t day. During February, 
when the silk cotton fixilnluirii >rj,i] trc(‘S arc in fi<(\ver. 

lilo- ll\ ing-fo.\cs and inan\' otl cr biid^. rluw are vmw fond of the 
lujU'*!' that is to be [ouiel in tlic inwau' part d tin* large red flowaus. 
and the comiM-t it i< m for this oftt n ciratcs a prodigious fuss almo>t 
egiial to t lial at P n '>t ing-t imc. 

Tiic ( 'ominon M\!iah has nian\‘ ViCnaeular nnnics in India. It 
1 " Kfiown as Man/ff oi P< </ /nn wn in Hindi. a> >^nltk or lihdt'Sfihk 
ni IbMiiiah. as lit font and Nf//e lu ( hot a- Nagpur, as Sa!*f/fkif m 
.M.iliiMtti. as ( itif)/ a/t/t rn ni Kaiiarcsc. a^ (iitr'ink'! and in 

I'ehieii, and in Duinics,., wbilo iu the I’cutral lho\ in'CS there 

i> a hual name y'lUjitl, of \';hi( ii O'O/c/ in the Funjaii is a]tpaient]v 
aia-lliei form. In Hindu ni\tlioh'gy tiic Mynah is sacred to the 
Ihini I)co and sits on his hand. In h^a! stiuies and talk tins 
bird is als<» a favourite. 

I'ln* (dimnim M\iiab is pintert<al by law tlirougluuit tlie 
yt^ir 111 Hond'ay. the rnit(‘d l‘io\ iin t^s. Delhi and Hcugal. and in 
Ihnina for tiade j)iirposes in r(‘S(‘rvod foia'st ao'as. In .Mvsore it 
’ resiunabls’ pi'oteeted under (be beading, “birds of sone. 
■d'o'hitely/' On the who] e, in Imlia at all events, it seems to be 
’t neride<liy usetnl bird. 



THE HOLE OF PLANT PHYSIOLOGY IN 
AGRICULTURE.* 

BY 

GAHUIKLLK L. C. HGWAUD, M.A., 

t'>tcoi (l Itnptrkil Ecof’oinic 

1 WISH to take tlie ()])]>oituuLty. provitUil l)\’ this juhlress. tn 
bring before you a braiuh of botau}' wliieh (‘tTers a wide and 
interesting field of work. As the immediate need, when agrirultunil 
investigation was started in India, was for better vai'ieties. that 
aspect of agricultuial liotain' wliieh deals with tiie im])rovement '>1 
crops is le-iiig extensively develo])ed. XtoN varietiies have been 
produced by seleet ion and by indu idi/ation. d he laws of iid!erit<iui r 
are under iuvestig;ition ;is voU as tlie det:iiis of pollinatiim and 
their bearing on the principles underlving set‘d distribution. Whtlr 
there can never be too manv wt^rkers on tin* iiu]uoveiueut of cm p-. 
I think the time lias come when the claims of another .>id(* of atrri' nl- 
tural l>otauy, namely, plivsiolo^v, should b** i“m])ha,-i/«’d. Tin 
seems a fitting (X'casioiL tt> liring ])!i vd»b>giral ]uobhMns forwani 
because tliey are \\A\ ada])ted to workiu's who arc piovided witii 
laboratory facilities and a garden, but have not at their disiMCNd th'- 
resources of ati extieritnental luirn. luve^tigat lou^ m plant i>reedii.g 
require an ever increasing amount ol hnid and hdiour and man}' 
years of uninterrupted, tiiiie-consuming work, i'hirther. if ti;'’ 
results arc to la* (jf ]>ractical inqxirtance, tin* invest igations must he 
continued in (jne locality. II ei on(.>mic dcvehquucnts are to hf 
achieved, a large organisation like that <d an agricultural dc]>art iiwiii 
is required to test aid distribute tlie tunv variety. On the other 


* PrcMidential ad ire, vs, Sectirm <>i U.»tatiy, Indian Sinerico C<M^rc>w, Janu.iry 1U23. 
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liaufl the pliysiologuuil interpretation of agricultural practices can 
|je pijrsued witli niiu'Ji .smaller means a.s regards land. They are 
liot s<> (le])endent on the locality t>r tlio season and can ije carried 
oil iiitermittently, a great advantage wliere re.searcii is onlv one of 
the duties of an individual. Sueii investigations not onlv bring the 
worker into touch with si>me of tlie iiu^st intricate sfdentilic questions 
[lUt also into <-imtact uitli the living ])lant and with the practical 
prohlem.s (d Indian agriculture. 

Ill agriculture, the ])laut is the centre of the sulqect. It is the 
visihhc living agent hy which the mat<u-ials ])rovidetl bv tlu^ s<al and 
the ariiios])!ierc ran l)e utilizt‘d for the s»*rvire of man. 'I'liis fact is 
imt always vividly realized. Modern d(Wclo])jnemts in agricultural 
(■lieiuistry and bai't»*ni ilugv have lirouglii the soil into ])romiiience 
and tem])t us to (‘oiisidcr it as tin' active agent rather tlian the ])lant. 
tor instance, it is i ustoniarv speak of " tlie s<dl ])r(Klucmg a 
crop” or *’ the laud yitdding its iiicOMSe.” .Vttention is sometimes 
too exclusively concentrated on tin* l onditiou of tlie s<ul without 
siitlicient considerat ion oi the iojUs wlm h are to use it. Aral)le 
tanuing is the cinleavour of the former to m,dt‘ the conditions sucli 
that the ]>Iaut will do Nvhat he wishes. Ills etbut is to ]>leasi‘ tlie 
]*1'UU, 1 he a]»]dcat loll of manure aiiil the whole of the opmations 

onuuuted witli tillage, whieh involve an immense amount o} labour 
and thought, are earriefl (miT witli the obp'ct of ]>re]iarjng fond 
materials and a habitat lor the ]ilani so that the latter ma^' manm 
taduh' the ]U(>ducts de.>ired. The agid ultunst is tlie s<u'vaut of 
die ]ilaut. Il he does not ]i!ovi<it‘ a comfortable <iomit ile. juatpeiiv 
UiaiU<‘d and ai'rated. with ade<jiiate to<>d materials and water, tin' 
j'laiit retaliates by gn ing a ]»oor return. In addition, tiu' puo])oriiou 
tin' various ])ioduct> \ ii'ldcd, nainelv. green veget<il>le matter, 
seed and libre, tlejieiids oil the enviri»iuueiU . Tlie agricult un.st . 
tlierefori', beeona’s master of the ])lant wlieii. by nnHiifving tlic 
^‘•Xtenial conditituis. he l an make it \‘iehl the largest ]iossiiile (|uantit\' 
of the jKirticular ]>ro<lurt desire<l. Tlie siiil can be directly iuHuoncod 
the agency of nian bv means of irrigation, aeration, cultivation 

manuring. With tlie exception of mutilations, such as jiruuiug, 
})iaut can only be coutrolletl through its enviroiuneiit. 
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Effect of changes in the environmental conditions on Tiii-; 

NATURE AND QUALITY OF THE l*UODUCE. 

I will give a few examples of the deteriiuHatioH of the uatm,- 
of the pmluee hv the euvirtaimeiit. Tahl(‘ I shows the elYect uj 
over-irrigation on the relative yield of straw ami grain in the eav,. 
of wheat. 

Table I. 

Yield of i.rlieftt >rith. earniiuj qmutitie.^ <f //‘/’hyn/mn >ratvrd 


Inches of irriiation wAtcr applio^I 

Bllaticls of 
t'.i 

the aert' 

ir.und.s of 
str^iw to 
tiie :uTC 

FouikD ut 
str,Lvv f"r 
tMch biiisht'i 
of criiiri 

H ushcls 
!n\U f 

111. 
nf \v,a 

.■>■0 

37-Sl 


70 

7 '51; 

T'o 

41-54 

iL3' a 

75 

0-30 

10;l 

43-53 

3,452 

70 

4' 35 

I.rO 

45-71 

3,054 

s7 


25-0 

4d-4i) 

4,311 

03 


350 

4S-55 

4,755 

OS 

1-30 

50-0 

4S)-3S 

5,332 

ins 

o-oo 


^ Widstoe. vj Lmj-itvin /V-jidi'**', 11*14. 

It will he seen from tie* tlgures in tie' fian th rdlumn that rnisiin' 
tlie amount of iri'igatiou water Irom live lurhi'S to ten im luasr'^ n >■ 
yield of straw and giain in *M|iial ]>r(»pditin).-. thirthrr additiejw 
water give a greater ])ri)])ortion nf .>Tr:iw. TIm' tart th.it tlir arm.'' 
atuount of grain inereases all th^ tirm- .'vh<e\s ii(iwr\a*i iliat tla- liiai' 
of grain |)roduetiou ]i<is not heeii OMclidd. 'Thr ]ihvsinlt .gical wj -- '.. 
why over-itrigatirai sliould stimulate (air furm nf grow th lallu'r tl,:'. 
another rcniains t<a he discovered. 

The fact tiiat he avv iiitrogmous manuring oit^m no eensrs ii.r 
vegetative growth and (fec/VY/.sv.s the amount of mmmI is an intore'>'n!;L: 
example ot the (dTect of environment on the t vpe df iiroduea. I no’ " 
such eireumstanees, a large amount of wi‘ak. sa])]o growth witla^ni 
a corresponiling inereas<i in the aniouiit of >et>d is griuu’alK' jirodu' • T 
ihe evil eileot', on wlie;it .u-e well mark»Ml in this rountrv. W^t- 
excess of nitrogeei. a very leafy i ro]! with weak straw is ol>taii-‘'i 
v'liicli easily lodges and is vm’y liahh* to rust. .Maturitv is (lela'o’^i 
atid the hot wimU dry up the plant before the grain can till, hi 
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tlii- case, iis ill iu<m\’ others, th(‘ (le])ressiu^ e fleet (jf a large supply 
oi uitrog<‘U on the yielil of se<Ml is ])ai'tly due to the ]>ro]ougatiou 
of the vegetativ'e ])h;'se hy <*xeessive g[-o\vth slimulatioii. Tliis rapid 
tip .\v til also ])r(*veuts tht* la\'iiig down of tiiosi* suhstaiiees like 
<ili( ates wliieh give strength to the straw. Many ( as(es of re<Iucti(jn 
iu tlie yield of scimI can he <'\]>laincd In' dcla\'cd maturity hut this 
,[ncs not seem t<> lx* tln^ mdy factur. 'the character (d the growth 
also alters. 

The following table shows the relative ])ereentag(‘ increase in 
ve'''etafion aiel S4'ed ])ro(lu<-ed iu some leguminous cro])s hy an 
addition to the lutrogen coutcfit <d the soil. I lelaved jnatiirity was 
CMi a factor in this experimen.t. h will l»e seen that not oidy does 
i].,MdTet t on tlie se(‘d and giern jiaits of the plant <iifhu lait these 
rluee cio]is are markedh' dissimilar m tiuui reartidii to the niauunal 
ireatiiauit. riie e\])enments wme rallied out iu small ] it ( ultures^ 
ami have been conlduied in sid'Seijuein \eais. 
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Tile converse result, Uiimely, an increase in seed obtained l)v 
withliolding nitrogen from a tomato ci’o)> is shown in Table III. 
The experiment was carried out at the C'lieshunt Experiment 
Station in Oreat Britain. 


1\\r>LK HI. 

The eOevt <{f \ritJ\hohh ejj ii 'dw^|eh (he i/lefd <\f 




Lb. per jilant 


Torts per acre 

Relative 

weights 


191 C) 

1917 nU'< 

1919 

nmi niiT nns i<m> ; 

Otniplcto artitiOals 

4-9 

.VII :v:n' 

,V,->7 

- - .j- 

:1S'7 .^> S , lVp S 42’2 ’ 

llHI 

Xo nitrogen 


:Lti2 

V'lW 

4.7 c rip':; : e.vi 2 47'4 ' 

111 

' Uu,<^el!, 

E. J. 


'in-i 1‘hint (iroycth, 1921, p. Sl\ 


There are a I 

arge 

number of 

oth. 

cr ])rol)lem.s coiuiectc 

‘d with 


the nitrogen metabolism of ])lants which unaild well repay study and 
many of these have an agricultural bearing. 

The question of qualitv ntfers a further field of investigatirm in 
connection with tlie effect of change of environment. (Quality in 
produce is genorallv assoriatcd with .Idiiute localities and such a 
reputation is one rif the greatest agricultural ass^gs a ])hu f* c.ui liav< . 
T need only mention tlie ciiam])agnc dl>trirt^ of Krauco ami certain 
tea districts. ( hoice of varietv thics not alwavs e\])lain tiie matter. 
The cause lies in the environment as wdl l)ut so far it lias not often 
been possible to pnwe associatimi with any ])articular propeidv of 
the environment, t^ualitv is generally dc])(mdent on good develop- 
mcitt and shaqj ri]jeuing. It lias b(‘en suggesterl that it mav l-c 
depressed by poor soil aeration, wliirh dclay.s maturitv. The fart 
that it not oidy varies witli the locality but also with the ^ ^asou 
would poiat to :o)me j,urh fiutor l.eiiig iav.,Iv..d rutlior tluwi tin 
chemical compositiou of the K,o, | ,l,„v.s .,rie variety a 

groundnut grown under the same rainfall on tlie well-aerated hh<M 
soils ot the Central Provinces and on heavy black soil. The uut 



tllK ROLK OF PLANT PHYSIOLOGY IN AGRICULTURE 209 
frni'AJi oil the bhata :?oil in addition to lioini^ nuicdi higi'er was better 

o 

ill laste and textiinn 



(LhkI aiM'iitmn s<MMn< alsf) t<' mtiu'‘U< llto fi iVniir of fruit. Thus 
MVt‘r*irri<;at lon o| puai h tiai*-. in 'bauta ■juaKluces Ta.stnless 

fruit whirh d^^-s not Ttavfl w.*]]. N.. d«‘iiniie invi-stii^at ions have 

Vi'i lirnu cari'i'-d our tpi* tiif raLitiMU arrari'Ui au<l qualit\' 

tint if tht* scri'rt. <►! ’-;oi.<l ijuaht\- rtnild bf iMiind »‘Vru in a few rases 
rhl* r< olioliiir ,Hl\'ant;iLrr \Vould III* iT'rat. 

f liave said t'l Ii"'a >tuail our kiiowled^te is and 

!iu\v niauv jn'oldriiU' ll'ri'r art* < t tiuii'i trd the etfeet of ehanee 

III tlie enviMinmenTal l ouditioii^ "U lie' \'e‘ld and iiuality of agrieiil- 
'Jiral ])rodu< <n 


1 N rKi: iMU 1 ‘ation i )i i- naj ) k x nniiiM kn rs. 
rie* lutrrjuri at h Ip, nl held e\|>ei inii'Uts is the srroiid direetloii 
III ^vitich plant pl!\sio!M' 4 \ t an b** ft a''>‘'-iaut e to aL^rieult ure. We 
SIMM! that a kunwled-jj.Mif iha r.'ai tii'Uot tla*]ilant to its euviron- 
iii'Mit is essential if tlie fame'r and nft tie' ]>laut is to I'le the master 
*’1 the situation. To a<ajuire sie li kn‘i\\iedL,e is one ol the aims of 
lilt iiral investigation. It ran la' obtaiiu'd enqhrieally by tlio 
la^'tiiod very frcqiu‘ntl\' used, uanu'ly, liy observing the ellcet on 
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the outturn of sucoessive olianges in the enviroumcut. llie eth.-t 
of various inauures. modes of cultivation aiul aiUUtioual irrigation .,i 
the yield of seed are good examples. Such experiments, wli-n 
carried out under agricultural conditions, are known as held exp.-n- 
inents and anyone who has experience of held experiments know, 
how exasperating they are. It is one of the most dillicult tlun-w 
in the world to obtain really conclusive and reliahle results. (Mimanr 
conditions cannot lie controlled, some of the soil factors are uncertiiu 
and the results in succeeding years have a most annoying habit ni 
being contradictory. The scieutihc man trained in the exact habits 
of laboratory investigation, where conditions can la* regulated, is a]M 
to be sceptical and to lose patience. Xevertlieless. to olitain re.siiln 
which are ecoutnnically sound and to ten the conrlusions nf tiw 
laboratorv. held experiments^ are essential. Here there is giviu 
scope for the botanist. In su.h ex]>eriments wc aiv a]>t to toni^ 
attention on the begiiudn.g and the end oidy. that is, on tlie ciacli- 
tions provided and tiie yiehl o1uain<‘<l. Wc tend to igiimv tin- 
chaii'^es an<l prcx’esses ^vhI^■h ha\'c biMm taking ]>hu'e in tin* ])laiLt. 
This is, in realitv. a sclthii and lautal method ot dealing with tlx 
sul;)jeet. If we focus our attention ou the, plant .lud instead ei 
it a.s a machine which grinds out so luueli tuod loi us \o 
look upon it as a living indiviihial eom]>leti!'g its life eyrie uu'lr! 
certain conditions, we obtain valiialh- infm ia:i t inu even frniii .n, 
experiment in which the end re.-'iilt i' leiideied useless by sniiif 
climatic cin-umstance. Ivcsults whif h simmu (“ont radietory npri! 
become clear. I will illu>trate my meamug bv two exanpde^. I li-' 
classic instance is tin* (cx])lanation of tin' nitrogenous nutrition !■ 
leguminous plants. For maiiv years, seientilir agniailturists li.ei 
been perplexed 1)V the ditferenee between thc' A/v/ano/ncsv/ and oihei 
plants in their reai'tioii to nitrogenous manuring, ft was not unm 


• Oioit liHVi- eOMitly Ia-^u uilI.- ittii-i"'... tl.r hum C- 

ual'Mihitiny; tliC hv ..u'-ut t • tin- '(hi!«- aiul -i/** "f ilip 

by the iij'e <it the in<th<nl knuwt) a* thu < lu.ani >'v-<tcrrt, luif ,)H a<'vii *-s, tli'uij;!! 

eliiuinate errurs rtu.' to iinf'Vf'nnf-'.' <>[ < -iini'it ^I'm! vv it h < Imut u \ .iit.a t- uih. .MorruA *‘i • ' ^ 

iniiiieiiie aiii'niul ud .uMiliuiial hihuiir uiul .-^u [K'i'vi.-i'<ri i • rU liniilft thrur ** 

ae-iS. 
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jlir ]>art pliiycMl \>y the root nodules was diseovcu'ed tliat these 
iadiftiuy results coiilfl he (WphdiKMl. A similar exam))le arose 
iiL dic (ourse of some wtu'k at Ihis^o Indigo wilt, the sul>j(a t oi tlie 
iiiv<‘-ngation. had heeii slu>\\'ri to In* due to the d(‘ath of the aetive 
[■nuts and nodules. J^ad soil eouditions induced hy the monsoon and 
dtt' r!>e of the suh-soil water \Vfr<* the rhii‘f (-(jutrihuting causes, 
'{’iir most promising rcnu‘dy a])]>eart^d to he imjU'oveinent of the 
aeration and soil conditions hy cultivation. (Adtivation of all kinds 
in the liot weatina* and vei*y (*arly I'ains is of immense* ])en<*tit to 
indigo. \ arious metliods were tried in tlie monsoon hut all were a 
failure. .Many jdants died and the reinaindm‘ grew less ra]>i<llv tlian 
tlinse in the uon-cultivated ]-lot. The sanu* results were o!>tained 
111 the following \a*ar. .\]>])arently aeiation heiiejite<l the ])laut m 
tla‘ ln»t weather aial \ er\' eaily raiii.^ ami p(»sit]Vr'ly liarmed it at 
tlie eiai of the monsoon. Tlic hcjielieial ctlect of eultivation was 
again ohtained in the cold wcathm. An texamination of the n>ot 
>\>tem gavt‘ the c\])lanatinn of tlie.^e .i|ij»ai’ently cont radietorv 
lesiilts. In tla‘ h<n weather th»‘ active roots of iiidig«» are distriimted 
through a i onsideia 1 ih‘ tie])th o! s<al. About tlie midvile <d the 

inouMion tlu‘ lower roots die and the plaul llN’es eutirelv im those 
■Atur)! lie near tin* surface. Cultivation dunng tlie hot weatlier docs 
not cut inan\' of the active mots. ( uhivation duiing the late 
[hniiNfKjii ])ract icalh' de]uives tlie ]ilant o{ the greater ])art of its 

active r 4 H it .''\st cU! u Some oj tlu‘. ]k|ant> mwer recover. I lie other> 

liavc to inakt* a new root svstem l-efoia* lhe\ (<ui 
font (adi« toiw ie>ulls on the etTeei ol aeration wtua* tluuefore at 
"inc explained h\' tla^ examination ol ilu* root sxstein. Similar 
*'h>c! vations have aisit gix'en piaetical nuiicatituis as to the licst 
tiiiie for < ult ivatiiig mousoipii rro]ks. In Ihhar tlie growth ]»eriod 
ot iMiiti'if [U ihtsi'ns /ocv). sunn hein]». indigo and nrhar 

(C'eaoo/.s' liidivxs) i.s ]U'<»louged through the nionsipon into the eoid 
\‘faiiiiT. The tiuuptalion at the end ot the uuuisoon is to hrt*ak 
ii]i tlie rain-soihlen gia uud as soon as pi>ssihle and to amelivuate the 
soil conditions. 'To do this witli surface-rooted ]»lants dotxs more 
than good, l)ei‘]» eultivalitui should he delavt'd until the 
diving of the ground and the fall of the sub soil water has euableil 
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the plants to make a deeper root system. Thv sudden deatli afn^r 
tlie monsoon of full-grown i>lauts wldeh ])reviously a]>peared in 
condition was also explained hv a cliange in the active root systetu. 
Indi^^o wilt and other wilt diseases conmnndy make their appearaiu o 
during the latter part of Oetoher and Xovemher at a time when all 
the conditions are most favourahle for growtli. Idie plants survive 
the monsoon, appear liealtliv in the early part of ()ct(>l)er and tlaai 
unaccountably die. Such plants were found to have developed a 
verv superticial rot»t svstem. A\ hde the soil wa> moist the\ thio\c, 
AVlien the surface soil and air became drv in X(>vem1)er they cmild 
not absorb enough water to make good the less by tianspiration and 
wilted before thev could form new roots. Kx])eri!uents wane inrind 
out in wdiich the soil round certain old indigo idanls was kept nioisi 
by covering it with drieil grass, fn all casc^ these plants survived 
while luauv of tlieir neighbours died. 

The benefit to be obtained from a continuous examination oi 
the plant during the course of an exi ei inuait is moiv ddlicult to 
illustrate hut is not tiu* 1^-- import, int. its usefulness has heen 
brought home to me by actual cxiicui.auc. Very great dillicultie- 
liavc been eiicouutei't‘d wlulo cana iug out iield expeTimeuts lu «i 
nlace close to a silt-bearing nvn wl-i- i- li:i> rontiuuallv (dianged it' 
course in the past and whruc lueijdcnt alkali loi tnatiou is common, 
The soil and os]iecially the >ub-soil varv greatly olteu in the sani' 
held. Reallv reliable held tcx])ei imoiits. cxcr])t on very small 
are therefore out of the ipa^stion, I lad tlie end i’e>uits onl\ heei 
considered, namely, the vield W(*rk would liave lieeu i}n])ossihlt‘ 
In making the studv oi tlie pl;int. the main olijrr t during the eouist 
of the experiment, the grrni no^ibiliries ot this lire* ot study havi 
become ap)])areut. Tiie ]>hifit is so sensitive and leaets so 4pi!ekl' 
to everv alteraii(ju in the (Mi.\ i!otunec.t that it is an exeelleni indie, ato 
of changes taking ];hice in Hie s<dl. Ciitieai (examination of th(‘ ere] 
during the inve.stigation has (pften rev('ale(l the ('xist(Miee of soin 
limiting factor whi(’h was alU'cting tlu' I'csults. for instance tn 
existence in certain ]>ortions of tlui Ihdd of a hard ])an tar below th 
level of railtivation. Au(jth(M’ illustration may Ik' given from soni 
manurial experiments on tobacco. Tlie experimental cuiulitjoii 
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won apparently perfect hut it was noticed that in one corner of the 
field (he ])hint.s were ]>oor. hjX])]oration of th<^ suh-soil sliowed that 
a laver of Siind passed under the land at a deptli of three to four 
feet. The water from the Hooded ric.e liehls, whic h were just l^elow 
tlio experimental area, ])assed up thnju^li this sand and water-logged 
that particular corner. Ifad the yields given ]jy tlie various plots 
only heeu considered tliis would hav'e led t<> falso‘ (‘ouelusioiis as to 
the eifect of the inanurial treatment. 

rhe fdant sluadd he used as an inteq)reter of agricidtural 
oouilitious to a very much greater vxtvnt than it is. hut to d(^ tliis 
fUiK'h dee])(‘r knowledge than w(* now possevss is reijiiired, ft is true 
that a certain amount of knowledge* alread\' exists. We know tliat 
wlioa a plant wilts lu the day and rcM-overs at night it is losing more 
water th in it <ain al>sorh. We can also go fuither than tliat for we 
knew that lucerne and other jilants reipnn* water wJien tliev lie^in 
to show a peiadiar blue gn>en colour in the* leaves. Tliis takes place 
hnig before any sign of wilting can he ohst-i vt^d. Tohai-eo ]ilants 
indicate that the aeration of the snjl is defe.tive hv the leaves 
nssuming an U]U-ight ^losition. It the m.p 1> dee])ly cldtivated. the 
leaves reia.x and spread out. tlius allowing a greater amount of 
*i>>iMulat loll aial nu»re rajud grow th. A\ «* know h\' exiieritmce that 
tins is so. hnt wo do not kmuv the rea-o'a why had aeration shonhl 
iiiHiieuee tlie s<*t of the leaves. Instances i ouhl he miilti]died in 
which very slight cdianges in the a]jpcai':iu( of the leaves gdve 
\aluahle indiiations of tlu* soil conditions alTecting the roots. 
Tetjuiie, liowev'er, more knowh'dge and mon^ fundamental knowledge 
‘d the relation iH'tween lhi‘ «lifTerent parts of the jdant. For stirli 
Jnvestigations the agricultural jilant ]>liysiologist i'e(]iiires a vivid 
f'leutal ])i(ture of the ])lant as a living whole. It is as mmdi a 
^'if^h'gieal unit as an annual. The latter, howc'ver. is visible as an 
^‘iitity and acts as an entity. If we injure any portion of it. we 
^‘xpe(.;t reaction and disturbance of the whole. In the plant our 
lueiital conception is blurred h\’ the fact tliat one of the most 
im])t)rtaut structures is underground. We do not treat it as an 
^^fity, for we contimially mutilate it witliout troubling very much 
^bout the efieet on the remaining portion. 
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Agricultural practices wkich ark mutilaitons. 

This brings me to another class of invest igivtions, namelvj tlie 
effect on the metabolism of tlie plant ot those. a.gricultural procossrs 
whicli are really mutilations. Ihie cutting of green foihler. tlic 
plucking of tea, the pricking of the po])]>y ca]^sule, the grafting and 
budding of fruit trees, root pruning and the grazing of vuiing wIumt 
are exnunples. One of the most interesting of tlu^se is tlie freapina 
reaping of fodders like lucenvn Here extremely rajud growth i< 
induced and when the growth is alnu^st com])leted or even wlien it 
is at its height, the whole of the upper 'j'>iirtiou is cut olT. 
operation must ])roduce a most profound distur])anee in tlie imna- 
bohsiu of the plant, Ihe entire su])])l\' <tf carlndivdrate tuaferial is 
suddenly remove<l while the full complement of naus with their 
power of absorption of water and salts and tlndr need for carbo- 
hydrates is left. How d()es the plant ada])t itself To tliis tremendous 
chauge i Apparently, it does not sufTor. for gnam slioots are 
soon produced again and the mutilation can lie re])eated m.inv 
times during tlie year, is, howtn'er, the idject on the roots ^ 

Interesting infonnarion on this point was obtained iu the case d 
indigo which is treated in much the s<imc manner as ! in ’erne. If 
the roots ot indigo are carefullv ex])oscd bv a s]>raviug machine .t 
few days after the crop has been cut back, it will be fonn-l that at 
least half the active lof.t sy>tcm and all the nodules have bi^u 
killed. The plant tlum slowly nmkes a new io(a s\stcm and iin:i!b 
shoots. If very young plants with thin stems are cut back, tfa-v 
are unable to repair their' I’oot system and the iilant dies, (thlet 
plants with thic k woody stems surviviu l-’ewer root.s are killed ai^'i 
the plant shoots more ra]iidly if a side Ijiancli with two or thnf' 
leaves is left at the time of cutMng. It woiiJki he interesting J" 
know to what the deatli oj tlu' roots is due. Is it caiisi'd l)v .staivic 
tion from lack of carbolivdnites ^ The fac t that the iudivibaab 
uith thick uoo^h .stems, that is, with rescuves^ toclraw n])C)U, survive, 
would point to thh being a factor. ( hi tie* other'iiand, the assimila' 
tion of the few, leaves left aftei' c utting lan k secuu.s Inirdlv sidli< n'nt 
to arxoimt for the boncToial elTcn-t. bs it due tc^ tlie smhhm 
location of the transpiration turremt ? Con.saiering liow 
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* iiltHral [)i<)(‘0.ssos aw, rr*a!ly !nutilatinu> aial iiow oft^ai w'c 
(.iup!uV iiuitilatioH to iHrreasn fiuit lommtl(Mi.. it wajiild hf* iutoir^stiu^ 
liaVf inoi‘<‘ exact infcnjjiali<ai (»ri tin* changes iraliiciMl tn rla* 
tai'taiiolism of tlio plant. Know haluf* uf t his kiinl might lca<l to 
ini]Mataut moditieatijins iiMairi'<*ut ])racti<(*.s. 

[m lOKNCK OK UISKASl'] AXO I'Hl-: I’H YS loU )r ; lo A L STA'I'K OF rHi: 

IM.ANT. 

ViKitlua- v<‘ry fr\iitful liia* rd fcsiaaich lies in the relation lietwemi 
the iuci(ien<‘e nf disease and the ])h S'Sioh ,i ] state of the host 

plant. As a very interest ing ]M]>ei- h\- I )r. Sha w < if t he 1‘usa Itesrao-h 
llbtlMlte is to he rt'ad on this subject in connection witli fniiL.'hd 
diseases. I will only giy<‘ hiieth' two exainihe-. taken fi-oni iu^t;ct 
pests. It has friMpieutU' been iioticjal that att.icks of Apl^iths ,an 
he otrivlated with defective aeiatiiin of ih“ inots of the lio^t. At 
hhletta. enamdly is one of the eivat pest- o| til.* ]ieaeh l*ut it wa- 
teiind that only the ovtn-wat. 'V.l trees -nfbn'.'d. ’bu' pee^ 

alinigside which w( le given a ininimum of water were iiot 

atta(‘ked. When hoWcycr the inagation 'aa" iie lease. 1. sneh nnnrine 
rroo m their turn wane s.uiu cnveie.l w \i h gi.‘en-il\‘. A huge nmubci 
'if '>|'eciall\' designe.l .‘Xperiiuciits bo!.‘ oiit t he-c ob-erval ions, 
•'^aailai' residts w<m'i* obt.ine’d at lhi>.i la-t \'e.ir with /////"/••os 
sfifn'ifs. In cninertion witli ^nne mve:-! nyit new .mi i!m> caipe of 
iatijx'nstn. sam])le> of tins im’oo (roin irion- ]>a!i- nt Inlie, 'Aer*“ 
^■'tilecte. 1. dbie-e wete s.)wn m o!e‘ >!iiali plot. l)il!in.g tin* . o ir>r 
ef the .',e<ison, an all, II k of , I p/c V -iptervene.l but 11 w.iS found th.at 
"Illy fho.s 4 ‘ varieties wbicb ram?' frem ih<- < entral Ih'ovin.as 'a.-ir 
Indlv attacked. Ia*'-ai \’.ii!etics were nntoin he.l .uid lho<t fi'ont 
Stations b(‘tweim tlie tVntr.d Ihovinc's and Ibliar snil.Me 1 tc. 

small e.xtt'UP Ivxaminatnm of ilie, mots sliowi'd that, without 
'*\'o‘[(t loll. th<‘ most siisc?-pt dd?* vanetns had ^lee’ll riait svstoms 
'insnite.i In the w?‘t. dose sods *d Hihar while those iinmmu' had 

shallow ones (Fig. 2). 

^ "rrehitiop between the c?uidiliou oi thi' host and the ineid»'tUA^ 
'd di-ease has been olisarved in other cmiutries. \ diauge in tiu' 
taiuposit ion of the ladl-sap has been suggested as the cause. This 
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AceiiiS a very yrobaMe eN])laiialinu but .Rilv leads to the (uvtl , v 
problem of ihe'elTeet of root a, oration mi the metabolism. Furtlirr 



I 
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.,s it the xvant of oxvgeu nr tlir- exre.. of .arbnu ,linxi,l.. „r sm,, 
other factor wliinh is tlie mal ayoiit f 

The fact that tliese two varieties of /rntZ-yms pos.s.-ss 1 v. 

such verv .liverse root svstems t.riue> nut aumlier pomt. In Iml'. ■' 
a similar .liffereiice la'tweeu run v.iiimir-, ,if liuse..,! h t.. be n-.a 
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It is ohvioiis tlijit the soil r(‘(jiiirem(‘iits (jf these t\’]>es are verv 
,ii^-imilar. If tiu* ()li vsinloeirel (iciiiKtuls of two rariHif'S Sf» 
t|i>! nu t liow imu h ^^reatia' luav iiot tlic [[iiTcnaire he het\\'eeii two 
^ at ill aLTiioult iiral NVork it is uot liiiiisue! tfi eroiq» .^iKsi^'s 
to-t’dier as (“laeals. leeiiiniiioiis foddjM's and so on. and to speak as 
if tiu'ir re(|\i ireiuent s and ]>h vsiolo^ii^d MM‘d< wer‘(* alilo*. t onelu- 
as to the heha\'lour of a i^i’oup ol jplanis ar(* soim-tiiues dl'awu 
Ipiiti ex])ei-iiiuait s on on(‘ vai'iot\'. Manv iiii^eonoeptioiis have 
ari>cn from this hahil of Lteiiriali/at ion. A thini viv]([ eonce-jjtion 
wiin li is ne< essar\' tor woi k in a'^ricnll iii,d ]>lant ])hvsio|n;^\- is 
dit'iefoi-e (la* r<‘eoomij,m of t|(,. p)i \ >e ijooic.d iiidividnalitx' of >prries 
;n,<l varielies. 

'Idtere ai'e t Wo other p!'olilein.> arfliinat i/at ion and rhanite of 
s*‘fd winch ai'e still nnsoha*.! .dthoiioh the'/ ate <ii fnnda.inental 
iiunoitaii' e. Tlie.-e c<in oni\- he rei-oniint’iidcd how.wei' to tho.^e 
W'Mi ran look loMVard t o nia li}' Vea [ > ( j Woi ]n 

.\r( 1 j M \i 1/ \i If i\ and enwof: <>[• si’Kii. 

We are all familiar wtit| the tciins .c-clim.. t i/at lain and a( dima- 
seed. Tiie\ iM-cni- all iliionni hie* liienttnic tii aLonadt iiral 
isvc-t 1 ^, 1 1 ion in [nifia aiid h;j\-r a well hia'Wn n") ’ilai' incauine hut 
a hat do t!ie\- !-caik,' d'-i'otc '-cici a i I e a ! U f 1 .nn laa c icferrinn not 
' at rlunal !/at lot i <'i .t "petia! iiali\'idnai i-n; a- - limaU/at ion w hich 
]ili dilic< odhitrine inotv aiiaolcd Im Pr c.'W '•Iil!i.:t if (olLijitiftnS 
thill till' fineinaj ]tarcnt. At < limat i/o-t ^rt^d i- to i'e anil is 

1'*'- delicate ami more -nitiai to the h.cailtx than the seed of rite 
'“inc plant w lien tii'-t introdiKed, \tn\ olt*'n the iM-nelh lal elTect 
'hi!' t.i the elnimiation ..f -m^nitahh- t\ ]iev fi'em a mixture ef Piruis. 
hvei V Veal a mitiilier of tie' imllniflv mdnidmais die <>ui .and tin' 
I'eiiri Hater oivf‘ le'.s se«ai than 1 hoxe ^^hlei! '-Ult tile euVUonmi'UT, 
I'hii" the arelimati/ed .^e.'il iloe^ hettei than the fre^hlv lup.orted. 
^ ' hain^e in a]>peai'anee is pi ndueeij if the inu'oiti d seed is a mixture 
''1 h'‘p*'^ llK'imhoh.oiralK' ditTeicn.1. One of the hist ]irohlems \vc 
''^‘le aski*d to solve in India was the alh'mai ehanm^ of winti' wheat 
ta i.-d in eertain ]ilares. ft was found on examination tlnit all tin* 
^‘Rnak's (tf white wheat eouta.ined a verv small ]>inxeutage of a ]\de 
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,va kina .•In.k kapre.-.oa to .uit the new loeah y and gradnallv 

oa.toa tlie wlnre. Cross-fertilization is a.totlier frtntfnl suuree „[ 
,u‘.u.e ttTe m aeeli.natization. 'PUe indivulnals eomposmg tla- 
mixture mav ke lietero/.ygotes or heterozvgotes may develop dunus- 
■K'climatization. Further, the mixture mav eotisist of type.s not 
apparentlv morp.hologuallv dtssintilar hut d.llVrmg m their n.„t 
svstems or in their phvsiologieal attributes sueh as earhue.ss au.l 
immnnite- to disease. In tlii.s ease we may seeure a benefit from 
aeclimatizatioii without ehange of tvpe. fa there anv aeehmatiza.. 
tion oilect Ifcyoiifl this ^ 

C'hauLre of seed is another aspeet of the same subject. It is, 
well known tliat some eiams such as certain varieties of sugarcane 
and potatoes when grown for .several years in the same localiti 
deteriorate and the original benetit of the introduction is lost. 
Tf sets from tliesc deteriorated jdants are grown for one seas-u 
in a colder climate and then lu'ought l>m'k. the original vigour 
is restored. This practice is followed in .biv.i with sugareane and 
ill the plains of India with potatoes. There seems no doubt about 
the facts. Xo ex]ihuiation of liyluidization or mixture can aj.ph 
as the reproduction is vegetative. In both cases large amounts ol 
res<-‘rve material are hud down. Itoi's the e.xiilanatioi, lie in tlw 
fact that tlu- hot climate prevents the aci.unuilat ion of this reserve 
material it. a eertaiii i|uaiititv or in a eeitain lorm or is some eliinati' 
influence ein the enzvmes involved ? lloth these factors have hceii 
suraested as the explanation. This iumstion i.s interesting aii'i 
important aivl verv little has (hme as yet to ehu laat** it. 

I hope 1 said euoiioli to show how wide and intvrestiu.^ 

a field there is iu th<T intfo’jM’etat iou and modilh’atioii uf agrirultuul 
praetiees bv the a]>]flieatif>ii ot kiiowh^li^e of the bifih^t'v aiul th* 
physiological pro< <‘.>ses of ])lauts. 



TIIK VALIJE OF FEK.\rFA’'I’KD OEKKN MAN'IJRKS 
AS TESTED AT IMTSA UV THE PllEV"ALin-;D 
PLOT METHOD. 


liV 

r, M IirTf’lff\Sf)N, C.l lv. P..A.. 

[ttfjh'rnd Afjr‘r>ilt.tr*il B^hirTtohn^tst . 

rifK MSD nf lioM DX|n*riiti*‘tits ,is a rfiDck up{iu i liriuipal aiialvses 
of soils lias always kotai ns M^iLi/jsl t<» In* of pnaio iia]M>rtaii<-D as a 
lupaus of ilptoniuiiiii^ tin* ])roliaMr amIih* of aii\' ]!H*tlio<l of tivatiiiPiit 
iuTpailpfl to iacroas^* tlioir fornlit\L Tin* (lilliniltv of .losiguiug 
ainl i-arryiii^ j>iit lirM oxprriiiiioiTs. ni siioh a iiiauiitM’ as to airivo at 
ititppirotat ioas o| tlir losnlls olaaiii**.! iu ^\ liii !i aiiv high <irgn*r of 
(■Du(i(l(‘iir«: can h“ ]tlariMl. has also hccn i ocnam/.N 1 cvar sine,- scipiiti- 
li(' niPtlKwls ha\a* }m‘cii a]»|ilic(l t«» aLTiit nil uial ]»iactirc. In India 
Mils diiUfultv i> sporiaiU' grt‘<L{ owing n- tin* vc?-v high of 

^■a^Ultiou lictwccn rIos<'l\' a([[accnt areas lO vaL ainh althougli thi'N 
fart is wt*ll know n not onlv to t he s< lentiti* e\]H‘!’ts of tlic Agiieuh 
tiiral I >e|)ai1 inent iait also to I'anojieah {'laiiters and Indian l ulti- 
vatufs. it is hv no means uncommon to nnd records ol held experi- 
UiPiits m India the sat islai lotw mtt*i'pr I'tat ion of w huh has keen 
rnitlcTed piact lcall\' impi^ssihh' h\ i(‘ason ot tin negleet o| trilam 
inpeantions in the original la\o>iit of tin* ex’pei'iments. ur lack of 
'Tspfv.ition of iinjiortant limiting faetors. 

riip oltvious importaiiei* of held e\])eri!uents as a means of 
‘^‘'ti’rnuning tlie value (tf r<*rtain manures for s]M-(‘ihe i-rops has led 
umuerous agrieult urists in India to malve us(’ of tln'iu for this put] M*se, 
tile, writer's ex])ei'ienee has het'U that iu a large maj<>rily of ease's 
‘‘‘•luiug within his (w\n oks^u vat i<>u. the itLsuhs oktained havi' led 
‘‘I roiieuus eoui'lusious \\v n*asou <4 fault \‘ dosigii m tin* e\]H‘ii- 
fntuif ' t Iieiiis(‘lvi*s. 


( ) 
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Tills ]'>;’! poi‘ does ne.t inuteiul to discuss the wlmk* 
of tlie design and iutei]iivtntion of field ex]MM-iments. l)\it is meiv-lv 
iiireiiiled to ])i‘eseiit foi' eonsideration the results ohtaiued in tin- 
" Punjab " ex])eriiuontal area of th(‘ Pusa Farm in a siuies of expm 
inents u]Hni green luaiiuriug with sauu-heiu]) {('rnfalnfai juarM/i. 
These experiments were bi^gun in PUT am I were (arriod out ni 
eollaVioiMtiim witli tlie lm])erial AgiTadturist. 'The writer's tiisi 
attempts to obtain tudd results fi-um tlie ust‘ of sanu as a grrra 
manure in Piliarwere urulo in two suroessivi* \ears. PM*J and lupl. 
on a large si-ries of halt-arre j^hus <ni the Piis;i Kiriu. and althoieji: 
the results obtedned ^velv gi-atifyiug as coufirniiug his priv.it*- 
theories on the siibjtM-t. \aa it was nlad«-us that tht‘\' \\»‘rr uurehahlr 
owing to tlie irregular <iist lilait ii ai of f*-!iilit\’ aiutuigst tho j>li't- 
themselves. 'This i»'regiilai it\- '^lniw*'d its*-lf ui*t only in a high 
order of vaiiatimi aiunug^t th<‘ *'ontr'd pints, but in tho nbvi.an 
differeuoes of growtii in siiiuK' plots. A> a cons*-* jUrUfo oi !];i- 
fedlure of thesr **xp*-rim*'iits lia- liu]**‘riai Agraadt urist agiv..; 
to lav <*ut a s])*M-i;dl\' srh-rt*‘(i afo., nil tho t.llJU lu c p ta it o r si< ! i' 
plots, wliioll. aft*-r raivful loVnllltlg. U*Uo to b*' *Ti)ppod for tW'- 
sUeo**ssivo soasou> wiTliouT iiu\- dilfoivut i<il tioatmout. ‘This uuula'o 
of preliminary trial a.])])oars tn tie- ido.d nu** fnr sie h soil miid: 
tious as ar*’ onmiiinulv tnimd in liulri and althnugh tho dfl;!\’ 
involve<l in nbtaining ium go-, a. \-ci tlio valur oi ti.*- 

results Se'ouivd. W* mh i a] Ipnar Id *ori ij ifus.itn i itlh' ini- i hu ni *jnnt mu. 

ft will i'O S*-*-h ji'nlu till' t.lbjr nf lVtUIll>v (Tab|n [| fl'nllllh*' 
mh> (winter) nicps nf n:ir> in PUn P* ,iud p.ipi 17 rh*‘ ]>lnt.> ban'.-: 
fall<iW'*d during tlm (!unu>*.nnj mms »jis 1UP» 17 that v* :;- 

great individual d]tfrioui-**,-> <,t ti-fi]lit\' *-.\]>tod ainniigst th.os** appa- 
rently l*‘Voj ,01(1 siuiiho' [)[ntS. i'Int No. 'JR glX'UlgbnT Ii>. lUaN’ h*' 
CiUnpHied witli gg and gt nil cuhor haiui giving t,gU7 lb. aiid 

LU43 Ib. imsptM-riVrly. Suodarly X,,. -gs l,7ib7 |b. wiwO'.r 

'd'Vo l.gts Ib. and Flo:; !b. Similar dillnvi.*- 
oeeurred m tlio... plnt.^ m tho [nli(,\vuig y.sir. and tlioy wore eo:.-- 
queutly mr our oi thn ox^x-Mnaaital s**rios. 

Ij.'t Us. liouovor. iiuagino t li<* restdl of an ox])orimout in \w I'b 
aODio agiienlt iiiist, anxious to as^'ortaiu tlso valiu' ot otherwise "f ' 
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luauiiio or tivatinont. liad lia]n>oiuHl to lay oat, Siiv, tlirao -jilots in 
test its aetion. upon tliis pieee of laiul. I.et us supposi* first that tin* 
luaimro was really of no value to the rro*|> under trial, luit tli-i 
the ex]uniiuentei‘ had used ]dot No. 23 as iiis eontrol aiul ap])lie<l ti i* 
manure to X<is. 22 and 24. Tile very lar^i^ average a])])areut iiiercMM^ 
of vield on these two latter ])lots wouhl uaturallv aiul inevitably ln‘ 
]>ut down to tile artion of the luauurt* and load ]>erha])s to tiir 
investment of a eousideraMe sum of moiuo' in a ])oifootlv usol(‘s< 
treatment, thi the other hand let us sii})])ose a similar case. ]>ut ouf 
in whioli tlie manure is artually of i^uoat value to tlu' or(i]). Lot u> 
sipqMjse lurther that in this ease tlu* uuhatuiiato a^iioult mist hah 
lia-jipeued to unli/e ]ilots Xos. 27. 2s. 2!t with No, 2S as his oonto 1. 
However sound the use of the manure in ijiiostinu mi^dit l)e. it \s 
unlikely that tlie iiierease duo to its arti<'n would oNauLalaiKr 
or oven level u]i tlie ^U’i':it iintiai mhotout diltVioncos hotwasui tlie.-e 
tiirov' [dots: tilt' result \eouId thou i t* a \'erdit t against tla- u.si^ et 
t!h‘ tnauui'o and a eoiL>o(|UtuLt lo''^ nt valuiihlt* kuowlodi^o td U'; 
suitahility for this soil and ero[). 

it might 1)0 iU'gutMl that suoli a mothoil <d tost mg t ho value nf a 
mauurial a])phration is so nhviou^h' unxamd a^ to 1 o outside tla* 
taiigr' ot actual ]aa,etii'e ; this, {lowovei-, is Iw no moans the ra.M' 
oiriier in India- or olsiwcheio. and the iv( oids of oxpoiiuumt stalioio 
show numerous instatiee*, ui a similar nature : it is eei-tainl\' iriie 
tlia^ variations of tertility amongst imighhouring j)lot.s of .sm h 
high order of ditfereUee as those givru ahnve aiv not eommouly 
found, or at least oliseiA'ed. iait that th(‘\- do oceiir m lidia is we][ 
known to man\ . if nm to all. e\]a‘i imenters on thm suhjerf. (t lao 
hta.'U the Wlitofs o.Xperienee to come aei'o>,.^ numerous illstaUeos i'! 
tlie use of manure.^ ,.n a large ^rale the value nf which has l»ce!‘ 
calculated, nr rather guess^sl at from returns obtained in tlie maiuwi 
indicated above. jt ♦■yen neressai v to pniju (ait the danger -d 
working witliout eontio! pints, as this Ims la'on done, and ))“!•<' 
fn.i[u..ntl\ . (Ill, , ill estate s( ah*, tli»' only (ontrol made use of b(‘iict a 
eonpiarison imtweeu tlie ero]) return during the ^smou under tnat- 
men. <111(1 tj.<u oj th(' siime. etop on t he siiine area in a ])r(*vioiis « a;e. 
Let us take tile ivturns from the - Ihmjul) experimental awa 
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sh,.\ii fnr the two first years raht j9I5-I()aiul 1010-17 and assume 
that before tlu* sisauid of tliese some mauurial treatment had )>een 
ajiphed : lot us further assume tliat this manure was (d no value 
to ihe err)]) or at least ;^ave. tio ade.fpiatr* returii for the outlay 
iii\<t!v('(l. Taka; any single ])Ir)t siu'li as No. 21 and observe the 
iiirir^ase a]»])arr*nt ly dur^ tr) the maii\irial a])|)lieation 1015-10 - 
ll>, : lOIti-17 2.HI4 lb. ; or. if thr* ex])eiiment has b(*eri on a 
lar^rr sr-ah*. (■om])are tlu‘ yields * ►%'(•!• tie* whole area of three arres 
15.177 11). : 1010 IT 24.71! Ib. ; wr* ma\’ ^rant that in 
this r;ise thi* (*x])iM‘imi*ntr‘r will ]»i’()bably assign some jau'r’cmtage rrf 
thr’ iiu trM.s<‘ to tlir^ obviously more favmiiabli^ ronditinus due to the 
iiitirxluetiou of a fallow in tln‘ srM-nud veal', but in the abstmee rrf a 
cuutrol ])l<)t it is vrM V likely that he w ill infra that mueh of it. if not 
the givater ])art, is dur* tlu‘ action of thr^ manure. Again, the 
npiuir)!! lUlgllt b<‘ r*X])rr’SSer 1 tliat sliell a llauliorl of e.X])eriment IS .SO 
had as to be im])iobable. bnt oik e innre thr* w ritm- mav Sij\- that not 
iiiiiv has this boon doiir* by jn*-n whose living tiepeialed upon their 
agridiituial knowledge. i)Ut that n*sujts obtained in tliis manner 
have been ]iublislir'd in sr ientilH- ]>a])ers. 

.VnrtthrT ba<i mr*tli<M{ <4 using rrintrols niav ho nderred to 
;is not iufrr‘r|Uently ]»ra< t iserl ; this lou^ists in laving out ]>lots 
aii<l taking returns frr)m, s;i\‘, tln‘ kluiri^ cniji as a basis of comparison 
hr'Tween thraa wdi'Mi assessing thr' valur' r*l a subsr'r juent manunal 
tieatiiU'Ut rtf tin* frillowing < Tti]). Pirtts Nits, 27 anrt 2S atlcrfd 
interesting instanrr's ol the r-rronr-rtus conclusions wiucli might lx* 
drawn by using this iiuUhud. as the i(>lIowing ligures willsliow; 


'IkMlUK 11 . 


I’l-.t Xn. 

Khirif 
i 191S 

Kill 

r.ns-ii) 

K.li;ira 

nmi 

iv ibi 

one 20 

Klmrif 

102r) 

: H-tbi 

^ ni2r.U21 

I’OTAL 

Khirjf 

Rnbi 










r . . 

i 

r'C’S i 

IJ.S'.O 

t»2r) 

12.23S 


44.3513 

1 ,7,37 

JH 


l.oKtT 1 

1 

u.t.v. 

! Or.tO 

i2.G;io 

831 1 

47.347 

2,822 


It will be S4Hai from tbesi‘ returns that althougli this motluxi of 
obtaining ( oiitrol.s is jaudiaps mom ex<'usiible than tlic one previously 
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it is liable to lead to err.Es of suoh au or.ler of magmtu,!,. 
■vs to reiulev it of but little more uso than the latter iii .letermiiui.r 
ihe value of a uumurial treatment. The heures given are also o; 
i, merest as eallum attention to some interesting V'oblenis eonneete,! 
with the probable reasons niulerlvmg the apparent evenness 
fertility of these tvo plots when supplying plant foo.l lor the klmnj 
crop as eontra.ste.l with the very inarkeT .iilferenee between then, 
when tested witli a eohl weather cereal. Want of space prevents 
consideration of this point inthi> pai.er. but it niav be pointed out 
that the difl'erence may lie in the soil moisture conditions of tl . 
two plots, such dltference being brought out in the coiniiarativc 
drought of the ivhi season ; on the other hand, it mav be due to 
comilirative lark of some soil musiitnent sudi as phosphate, 
aetiug as a limiting factor wlien uram production is oonccriicd Imt 
not M important m the case of the green loddicr maize ero], ot if.' 
harve.st. In either event these striking rignies act as 


warning not to make use ot kh<inj letnius in jnoging of the relativ- 
fenilit\- of plots under a od.. crop. ,Oi,i indeed we m.k\' extend tie 
warning further, not to jiaige of the needs of auv oiw crop l,y 
cxpcn^iU'C giinu'il ’'Vith 

AW may now turn tn roiiM.liMimnn .>1' thf vdliv nii.! mnvoiiim.r 
of the metlKnl d ]a>'vii>u> li^Mosnuaii n! tli*- ivliiti\ t‘ v.ihaw 

of expeiimental pl-t> as l«v rhr iviuins imm in tiif 

green manuring ex pal iiiKM its oil tla‘ I'uuj.tl! -iom ol thi* riSNi lariii. 

As stated altovc. tlie wlmlt- unw a.i,- roippoil witli oal> lo! 
two suceessive sr<»sona ltH:> 17. iM-ing Ifl't fallnu during tie- mnn^n.-n. 
It was then st;en that iT-itain ]t’[oT^ (iivtu'grd so widriy from lid- 

reiiuiinder. eitlau' hv reason of frrtihty or tlu' loNaM-r. 

as to make them un.^uitahle ha iiichi^ioo m t la* .’aa ii.is ; t hoN‘ 

Xos. 23 and 28, worv tliei-»‘|on* cut out. .iltliough they ^V(‘^r i-ropjwo 
throughout the exiieijUiiait raid returns fi<iin tlauii weiv rrronl*d. 
Three craitrol ])lots wert* ineiudod in t[:r mail's ,m<l although "H'' 
of them, No. 24, liad given ii rolativrly 1 igh yaTl in T.iio- Ut. tal^ 

had dropped in the lollo\sing s<-ason and in tkr hist year of 

experiment, llilT- 1 K, the t hr(M‘ plots gavo va ry r|os<* returns (!.<*'* 
1,051-1,022 lin grain). With the graiiual decline in feith'h' 



VATAJK OF FKUMKXTKI) ORKFN MAXl.HKS 


225 


(.(iiiMMjiu'Ut (•(Hitiiiuuiis iio]»]>iii<^ without Jiuy mauurial treat- 

iiicu!. tliis closi* thll ol! soiiuavhat towuols tlie end 

(,f ii:c f.\])oi-iua‘!it. hut luit suili<-ir‘ntl\' t<> low**!- tho value of the 

plul', as e<)Uli<>ls U]><ni tin* others uiidei- difLerviit treatuieiits. The 

(•(i!!!jMi‘isou oi yields ji<nn the^e plots is liest <*ile( te(l hv eoiisideia- 

l\n\i of tlie dilhMeiioos lM*t^^v^Ml iud[\'i<iual j)lot.^ and lliose eoutioi 

wliicii tla^y iii<»sl nearly approximated t<» in the retunts of 

(iii'_[iiia} iei’tility. ( oinpariaon may then he made hetWLMUi these 

ilijh'reiiees lather than hetwiMUi 1 ho>c oj thi' yields from treated 

taken dii'eetly. I hus in the < mI ['lot ‘iu pj to 1 satm- 

hvitij) ;--.'iUpt‘r) the «irieiiiid liiLj;h lertility ni this pint aA showji 

hv the jn‘(‘hmin ary ero]>pinL; in Itdo-lO and liUh-lT naikes it 

iiro"sar\ to <(imp.ne its suitsequeiit yedds vilh tiie <'onliol plot 

\(i. '2\ rather than with eitiier NH. or N,,. :i]. nr witii tiie average 

o 

tij' all thlee. It is nf pal lieul.tr m!ere,',l t(j nutr the etleet on fertility, 
iust ot a mon.so<ni fallow as shown iw the LUea! o\aM-all inere^ise lu 
laid 17 as e<unji.ii't‘d \\illi lit!.'! Ill aiiil semndU' of the de])ressmg 

rfleel nt tills meliM-sn Up^'U the si) | nt . t S^MSoUS elfip. I'luS 
efiert is eharaet^M ist le nf l*us.i s^ils e\<eiil when allead\* in liiell 

O 

re:,diti<‘ii (»r when sup])lie<i with suitahle inaiiuies. aud it will ir 
iietlerd in tile tal'le n{ let urns (Tahle Ij I!. at tiie ueiu-ral i‘tlVe.t of tlie 
iiianiiivs as s!i<*wii in 11*17 is is o^jeevenl tiie do-p m yiekl l.elow 
the aveiaor rathe! tliah to UaTeas^- It ,dM.\T that ol llu* pIVVKai.s 

seasi.ii. This na I'-ase and snhs<'(|iienl oepiv^sion nl vield in tlu‘Se 
;.'i'ern manure expiaiinents is the re-ull (>i a lUoiisiMU fallow, hut 
results rail i 'e it < lU Ilie'^e Si>ll.s iw i '! luT llletliocls .sUell AS 
iniuption, inteiiswe eiiltivation aiei the iiM' of liigli yu'idmg varieties 
"! '-lops, 'I'lies*^ fai ts suege.sf the mllueueei'i' limiting laet<»rs m the 
diaiM* nt i»ue nr mote soil < ou-t It ueiit s. the supply ol whiell ill all 
aWiii.tiJn i-<»nilniou !s ea>il\' exhausted. On tiie otlier haiul. these 
I'tuitiiig faetois ma\‘ iuelude a snil eoiiditioii rather t h.m a eoiurele 
sui'st.iuec, tliis eoiiiiilion possihK protniMidly atfeeting the mtivities 
"I o !■ snil h.ietei'ia aiid With them the hutility ol tile soil itsidf. 

We (nine lo consider later 111 this ]ia])erthe leiuarkahle elTei (a 
"1 e s<T<uid aj)p]ieatiou of gusm lu.iuure to all thirst' ]tK‘ts in 1921, 
•1 ’'ill hr (‘videiit tliat they depend upon the iiiterventioii of a 
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liiuiting factor, and moveovor that this latter is, in all probahilH v. 
coiuiectod more closely with the condition of a soil constituci:! 
than with its mere presence. 

It is not proposed in this pa])er to discuss tlie exiierimont 'u 
detail, but some of the conclusions arrive, 1 at from the resulr> 
obtained may be pointcl out as serving to illiistrat,' the value of th,. 
metluxf of previous testing and a.s.sessment of the series of iilot.s, 
as well as to demonstrate the eirua,-v of the fermented green nunuir.-. 
The principal object of the exiieriment was to determine the value 
of green manuring with sanmhem,,. us,',l mther in ih,- or.linarv 
wav bv ploughing in gieen or 1>\- the moditied method stiggested i.y 
the writer (Bulletin No. 63 of l'.U6). ,.e.. after fermentation in heaps. 
In addition to this the value of using stpiei-jihos^ihate in conjunction 
with green manure was to be U'^ted. K.xp,uien, e at I’usa has sli.mi, 
that the use of sanndiem], ]doughed in grem is follow, M I.y v.tv 
varying results dcpeiu ling ujionthe iiuiiien,,* ot th,' rainfall, in s,'iuc 
years producing an actual ilciuessiou nl the nthi ,r,i]>. 1 his h.is 

been shown to be due to lailure of :1>,' p,roi ,'^s ot b;iet,-nal , im- 
position of the buried cr,.]! in th,- s,.il. and th,- obj,-, t of th,- meth,Hi 
of fennentation in h,-aps. in],la, e of .lin-ct ].lougiiitig in. is to en.suie 
completeness in the early stages of this ii,‘cess,iry fermi-ntatioii. 
Furthermore, the fennentation metlaul alhiw„ ot the applnatioii of 
heavier and more eoiui-ntrated dosi-s ot tlie rott,‘d manure m 
selected areas of soil iilioii whi, h a vahiabi,- |■ev,•ml,■ erop is to Is- 
raised. The value ei iudi^o n^fusr "V >>>/ n\ Uihar .is a luanurt- 
for tobaeeo depends laipe-lv u]m.h thr f.n t that such conn-iit fati<»n 
is earned out. tlie usual pnutirr iuvnlviu^^ the a])])lirati<*ii this 
manure to soniewhere r.eai one-leiitli of tlic area a])on whicli df 
indigo croj) lias been laiseri. It siM)ui<i alsob»‘ iucnti‘>ii‘‘d here that 
highly surressful K^sults lia\'e bfMUt *>btaiue-d uith various i n']>s h> 
the applieatioii of the leriiuuitatidu inctluMl to 4tll s<uts of vegetauh 
refuse such as musUird iiud rnhar {('ajato/s nfihr>/,>} stalks auJ 
especially oilcakes ; a seri<‘s ol ax])erii!ieuts has beiiii carried out at 
Pusa in which partial solidulizatiou of thu tihahh’ ])hos]diatc uf 
phosphatic U(k1u!(*s has bf'iui o!)ta,itu‘d by frrtaautatioii of oilrakc and 
green manures in conjuuctiuu with thes*.* luxlules. The preparation 
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of jrtificial fanuyanl luaimiv at Hotlianisterl doscrihod in 
\(ij, XW r[l (j). A9S) iff tin* Journal of Miuistiv <jf Agriculture*’ 
;i.|)|nMis to l>c a similar ])r(M*r'Ss dt^prudiug u])<)ii activation of 
die l>a<‘tcrial tiu iiumtat lou hy lla* ad(litiou soluUc nitrogen 
('()in]>ouuds, in this process straw is made usc<d, whereas in the 
easr oi green manines surh as saim-hcmp thi^ ])laut its(df jjroliahlv 
ediitaiiis siilUcitMLt iiitiourii to satisfy, at laasl partially, tlie require- 
meiits nf tlie orgiimsms rrspousihh* for the fermentation, tn this 
e.x])eriment a<'Cordin<ily t\s o ( oie ent lations were mad»^ u,S(^ of 8 to I 
and (i to 1, mdther h ung so high as that iis<‘d with inrfigrj sect, for 
the irMStui that in tlie mamifaetiiiv of tlie lat ter considerable quanti- 
ties ot nitrogen are lost both as nitrogen gas and as ammonia. It was 
exjUM ted tliat owing to tile mo[v avaiiaide ( Oiidition ,,f the fermeuteil 
siiun and its ronrent rai^al a]jp!i.atiou umi onlv would th(‘ returns 
fmm It.s use be immediately LUvatej. iait that this -UjKM'ioritV would 
he inamtained hir Nwm.il seasoii^. .Vlt^u touj- ^'ears ero])pimr with 
eats and mai/e. with no fmtlim ,;.iditiuii than the original treatments 
ill MHT. as shown on the i.ddi* ..f return>, rin^ expectation has been 
tnllilled, although as jiiight ha\c bi-rn e\-|i(‘ctcd r}i(‘ fertilit\- of tlu^ 
wj eb .^luies has been allowed .lr<a t on>i- icia bl v below what woulii 
Uermaliv havi* Uaai i'etaiue.i bv the u>r .>] ,i i^rtatioii. 

Talving tir.^t a comparison betwem :> to 1 (/.r., s;inn grown 

on I acre a])oiied to otte ] a. iv plot) feonrutcd .smn (Xo. gl) and 
Siinti ploughed m envn (No. -Joi witl, aveiage tiu* (ontrol 

plets. \o>. g7 and dl. we g.'l the li.llowiug iv.Mihs : 
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Tlie khanf ivtums from these plots for the three season 
1918 -10--20 gave smgiilarlv even totals. I'eiug Xo. 21 •-4 l>..(o 
X o.'2.5 -4;i.-W. eoiurols (average of two plots) 4t>,ti44 11). mao 

cut greou. 

'['hus the use of the e.meeutrate.l h to I appla atiou ..f fermem. 
s.mu gave an hurease of l.tHHt 11.. of oat grain over the three ye.i 
at the eost of one such a]iplic atioii as eompaiv.l with the return to. 
'the sanu-hemp ploughe.l m green, this latter oulv siatiriug . 
iuerease of 7S II.. over the uutreateil ph.ts in tlu' s,ime time. It 
then a matter for eousi.leran..n how the eost ..f this o|.eratiou al!.-. 
Its eeouomie value m agneultural praot lee ; t his e.m oulv he ile.e 

luiuoil IcKul (.-nUthtli >us, 

'Hie higher i-<uiroiUrannu ('I Iriiueiitcil s.mu (I tn I -gavr T 

following returns : — 

'rAiii.K l\'. 

Fe,-m>'rtfd >0,0. It I o,.,/ :! I "mJ o,,,,, 

I'.ar-ls lals-u. lal" -e 1''-"' -I l -ro 


Plot: 
No. ' 

Tr.'- it merit 

n Cm 

n L Wi 

29 

■ Fermentt- 1 i nn' 

1 i 1 



(j tx 1 




tr.iti: >n .. ; 

i..',ta 1 1 .)!" 1 

2 , 1 .12 

21 

Fermeiitfd -..rm 

' 1 



t<. 1 0 . nef-n- i 

1 1 



tr.ition . . i 

\J<, l.lo^ ! T2‘< ! Ml 


O.'j 

Sinn yi!' ■iicVif'-l 

1 ' 



: in LTfr-ofi , . ^ 

1.2Vt .i>t i MO j CM 


27 

! Ointr'O — 

1 ^ 


31 

agt' of 

y.iifyt; \ > .0 | r>>A 

1 

1 


i.inH’) nM'*- 
7M in.L’iM 


It will fl'olii th»‘ ahnva t.ih]** tli.U lie- iiiglew <-n!iceiit ta' * 

giv(S n-; inco-ii.st'- ov(e’ tIkiT tfliT.iiuta} with tie* Ittwrr nii«> s<> l;U' ^ 
I'iilff ero]) is con(’r'i u«Ml. ! In* i!i.( [iMSt* on \ ].r Uinri f oj o\ ei 
of green ni<iiz<‘. liov\<*\a*r. is vtO'\‘ inaiktal aicl niav ' 

an eeorioinw retui'ii. 

The true value of tlu‘ mMition of tlirso largo (juantil*'' 
organic matter t() tlie soil is. Ictwever, <-ourlnsiv('ly iu(lie;ite<l ''1 
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tull f*ir(‘rt is out hy the iiiclusiou oi .sujxu piiosjjhato 

jii tnMtnuuit. 

Till* usi* <)1 su])rr])}it),s'|ihuti* in rrMijuiu t ion with greiui mauuring 
ji»r soinn vi'ars 1 m“i*u n.s ol valui* on tiin Pusa 

I’oi' tins reason phas wen* induiled m the senes to obtain 
{HifiuT iiiha'iuatuai upon the sul>jei t. In tlu^se ])lots the super 
w;is used alone (No. *J<d : in I oiijunet loll with sunn jiloughed in green 
{N(i. :>ib : and uith lerineutetl s.nm at liotli eone<*utrations R to 1 
and te I (Nos. 22 and 

I'aiuj: 


Sif jh jilfflf*' f(lnifr (f/trl >rdli • Jtfrit tun! frruirtifrd SfUifldiemp. 
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.‘•.M!.. f/to 1 ,■ IV "MO .. 
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I’.'a:; msi 
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'’oMl * a.lei') 

21 1-. N--. an 

i.'ti't t.;;t. : 
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;; < ' Mffi. - . . 
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•T- ..Tl' 
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< ' 11 i % 

■Jp.lMi, 

1 I.I7*t 
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• i:’ I' 
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■Ji’.l'Mt' r<.:>T 
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:t I.. 
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: 1 . : i ^ 1 u 1 

h‘.f:7 
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Mini t-'t M,.-tilf‘i 

itiii. 




». f-, 

1 n o n t r e 1 ' -a 
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t'.:i,ti;5<i . • 


; j '-tit n l' 

0.11- f 

'JP ou r.M71 


In.lvt'a 


-} e. -ntf. . 

1 f 'l s :;t* 

n.iTt; '.Ml'S 

7 , » 2 S 




I'l'oiu the above tab|(* it will lx* seen tliat although sii])er]'i lies 
plliiU ])y itsidf has luit little etieet upi>!i th.o oat erop. vet in 
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oonjuiu'tioii with organic vortidiies the iiR'vease il\ie to its action is 
considerable. Furthennore, it is clear that tins latter iiu' reuse rises lu 
proportion to tlie amount of (U-ganic mutter a(hle<l to the soil, arnl 
in this combination, in whicli the supeipliosphate appears to sup]>iv 
a Ihniting factor otluu'wise in defect in Pusa soil, the great value 
of the concentration i\ to I dc^se of fermented sium l»ecomes oi>vious. 
The value of siipeiplu^spliate used in c-onj unction with green 
manures, whether ploughed in direct or previouslv fermented, mav 
perhaps he better estimated by consideration of the returns given 
in Tai^le \ \ in whic'h the results are sliowu as dircet cannparisons 
between plots with su])er' and tluw without. 


d'ABl.K \T. 



(rfve/f /eneoe/ev 

II' (th 

(finj H'l 

‘fhout SH 



UU7-1.S , 


lino 2u Ji 

I'OTAL 

Plot 

No. 

Treatment 




mUerttoee from 
i‘ in trots 


I 

Orit ar-un II 

c fvej 

KaLi 

Khanf 

25 

Sunn pluu^heU in ifteen 


tjfMf 

.*).')<» n>4i 

^ 7S 

- 2.403 

" 1 

i 

.Sann plouuhtai in irrer ii 
with 3 ( \U. suja r 

■J.l IM 1 

7rU 

702 

1.3v2 

r ‘J'J 

■21 

j 

i Permentod <inr}. 3 1 

conociitnilirin 


i.nw 

{ 

720 ^ Ul 

1.0 Mj 

- 3.202 

32 

Fermented -curm, 3 to I 
cuneentration anti 

suxrer 

1.077 

m;u 

o<»7 ■ :ni 

l,7i)’i 


20 ! 

Kermented ?ami, fi tc 1 
fontentrCi'd 

1 .->’>1 

l.iOl 

.'.In :.ii7 

^ SI.-, 

I 12.117 

30 , 

Fermented simn, 0 to 1 
c'meentrati >tf orpi 

.■‘itpr 

2.CU3 


034 UU) 

1 

1 

i ! 

i - 5.3, ‘ no 


Here the itihuence of the su]yer upon the viehl is very obve-ii? 
when used in nmjun. tK.n wit), residues, ihe.s<' residt.s l.emp 

in marked ceutnisr witl, fl,e reiiuns from suiier alone ('I’al.le \ ]■ 
ft \^ill be iir>ti(ed that a feature tii tiie aetion of su]«‘r on tl e--^' 
soils IS the rapid falling oft in tlie initial inc rease resulting fo'in 
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n>'‘ (N"os. 21 Aivl 22) whore this latter is maint^iined hy 

|)!vsoin'(“ of hwiTi^ aiaouiifs of organir niatter as in Xo. 30. ft 
jmi^r In* !oiuiMuh(‘roil that although no furtiior addit irjii.s of luanure 
.‘^^jj^pjoaials woiv luado to these plots after the initial ajjplications 
a‘ni>' allowance nui>»t he Jiiade foi* the cumulative olfect of the 
‘sidues remaining in the soil after ''acli season's cnj])])ing : 

Ijf'i would !iatui-all\- he gicater in amount and consorjuenth’ in 
p|t-t‘lativ(' (dfect, in thoSi* plots hearing tin* iieavier eroj)s. It is 
vicfniv io‘cess:ir\’ to t*mpliasi/e the lesidual value of tlie various 
treuiiieiiTs in making any estimate nf tlaur ( niu])arative costs and 
jt\ I'aK'iilating tin* ♦‘cononuc rc'^ulls from then' usi*. 

The results given almve >lii.w \'ery rleaii\' the Value of combin- 
'Te o[vtMi tiiannring with tlu' ii^e ot sii]nMuhos])hate for Ihnsa 
faiiu sciU ; the\- also deiiK ui-t late the .id\'a niag(‘S to he <,‘htained 
ir:.ni the adoption of the meiho(l o| iei tmuitat ion attd cojieeu^ration 
nj the gieeii luanufc I !(•]); d.ita ale not at ]U‘esent to h.ilid which 
wniTl enable tht‘ writerto make .ai\' compntat U'lis ol the nist of this 
iiit'ilicd a,^ eoinpared eiihei’ wulithe \-al’ie of I he imu'ease oluained 
<•!' widi the OMst of alternat Is'e meiliods of ohiaining similar i>‘sults, 
h nia\‘ he mentioned that notai*l\' meieastai yields ha\U‘ heeu 
'-c'.ime^i at I’usi h\- the applie.it loll oi hiiiieiited sauiiduunp to such 
I ie]iv ;is Iirhaeeo .ifid Iluligo, b'eMuenicd oih ake h,is also ht'eil found 
]oo iriilaiK' elheatious as a (juiek aeting nitrogenous m.nmre tor 
''Ueli Nahiahle erop> as tea and tojiaei<>. In the ease of te.i this 
I'f'-iiarai mn is of ]ia I't ieiilai' \’ali!e both lor iiew t leai'anet'^. inhllmgs, 
■=H'i <i|<ie|- iiushes !’e(|ui!ing stimulation hetoie heavy pruning. 
"''ii]»u!ing fa\-oiirahl\ with e\pen>vive iniporps! manuies l>otM 
<'tli( ae\- an<l in eo.^.t. Ii\- proper piiM aiitious lu lei inentat uvu and 
h.t' live nj suitable hai Telia! 1 ra'i 1 1 la t lolls due eiUilert ot nitrogen 
"-'hl\ available foi‘ uit I ili<'at ton in fermented miistanl eake may he 
d*"i^!it' up to as mueh as ten per ct'ut., thus furnishing a (piiek 
‘‘‘liHg nitrogenous manure at a eoinparat 1\ fly lowec^sl. 

hai,l,.m.,lly ip,. foiiii uf the exptuinu'Ut illustiates the value 
'*1 dir incthod of prelimiiuu'v* <-i op]>mg. which enables the agrieiil- 
fun.s! n, imeipret the results ohtainctl with sumo evnlideuee in their 

rdialHiity. 


3 
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i h\ u\2, to the oil in fertility of these ]>lots due to reixMiotl 

doulhe eropihiur without uuinurial treatiueut. it was ih'rided U\ 
manure the whole area, 'riiis was doiu' in the inoi\.soou of hrji 
sanu-lieiup beino sown and ]>Kiuelied in on all the ])lots. 'Flu* dl'' r 
on tlie surreediiiit ruhi oat m)]) i 11)21-22) was Immediate and 
able, but tlie m<‘st interesting result w as t lie t!\traor<liiiaiily m- 
iiu rease (Ui those plots w hieh had reeeived a]i'|>li( at ions (»f s'eii 
phosphate at the bertinnin^ of the eN]>eriment in 11)17. 'Fable 
sliow'S the returns from these ])lots eom])ared with the ]>aralh‘! mi 
without super. 

'Faulk Vlt. 

E^ect o/ tjrrrii nuaturntif ni* /'uh/ t-rnp (no/s) 11)21 22 : ■^haK'uuj n-suimi 
effrtl of ■'<'f l>(/r plfO'! pfoitf' ((Itifhnl to 11 ) 17 . 
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manuring of 1021 alnuf* is (bout S(i ])er < ^-ut .. hereas t hat ap]>aiep.ti\- 
due tr» tlic* n-sidiial eih'rr of sujMM'itiMtsphato rombiia'd with th' 
green nifinuring is 11)2 prr (mt. 

It may be stat(-fl t hat th^'tiat rrop on tiie supar ]>lots dai'irL* 
growth showed u mtmJahabh^ >io|,s o\ lla* s];orilir ctlort of tla- '’a] ft 
especially in its e;ii}\' luaturitw this Icing more marhe<l in tl' l'l''^ 
which originally nscivcil tin* heavy a])))lirat i< ui of fermented 
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hriuji Apart from tlio iiit^avstinj^ and (Majiuaiiicaily im|)ortaiit 
that in this soil a]>]>li<-at ions of supor'j)liospliato do not 
[,,^n tiu'ir (dRcn<-\' in tin* first s<*asou. hut in tlia pr(‘s<M\<a» of a<hH|uaU‘ 
sujipiH*"* ‘h’ or^Jini<' matter lia\'e a very eousidei-al)li‘ residual (dTin/t. 
\vi‘ are l'a<-ed with t h(‘ (*\t raordina!\' ])e,i’sistene(^ of this K/sidual (‘fTe< t 
S" manv vears. ffarrison lias deiiujiist rateil (.l/ez/o Dtjd. 
hfi'i. ('/(cnt. Nr/'.. \i;l. \. Xu. \K l!r21) tla* rajud and eom- 

|,lrte removal of the water sohilili^ ]ioitiou of tlie ])h<ts]>hoi“i(- a<-id of 
tlir '^u]ier from its solntiini in the soil water in Tiisa s(al as a result 
of cluauieal reaeti(pu \\ith the laimum (ailiouat^^ ]U'osont in the 
latter, hi view of the pelSilsteiaa' of the ' siljier rlTep t ' sh<»wij 
liV the ahoV(‘ e\]M*limental I'esults v\»‘ aiv ohlieod to (oiu hide oitlaU' 
t],U the IV) a.hle.l t., the soil ,»s SU]aU])l|f<S|i[ia!o remains tlieirijl 
ill a conililion dilTerent from tiiat of the sTtu k ol M)i} phospliate 
olieiliaJiv luvsent. <)|' that thr a«hllli«'U p.f Mrpei]plH ^phate lliduees a 
,u!i<iitiou m the sitil laVouiaMr to iho fe-nli/ine aeti-ai of a<lde.l 
(.[eallie matt4-r. 'riio mo^I no: !rt‘ah]r traPlJV <1 thf iuriraSed 
vir].i> ohtame«l as a tv^ult oftla‘fo'>ii a p] .ll* a a -ii of l;o - u n i.mure 
\V;o tiie ^pe<-llh- ehar;a't(U' of the '^Oo'Atli of t’r. ro.]i oli t he MilLUliallv 
"'at'rfMl ]ilots whirl) shovvetj tho>>o iraturo U!iivo!mi 1I\' associated 
■.viih jiliospliata m,murl^tu^ ospoi i,ill\ •■ail'r matuiity. Xo^\ uiih‘>> 
vr alo jiTopaivd to adopt the t}a“*>]'\' ot \\iiiiie'\ a'ad * aineitui tiiat 
ilif >.oil solution norinallv lontaiiis ^ulll^■llal^ pi. on nutrients of all 
kiiuh. inrhidiiiLt to satish' tin- iummU o| th<*<'rop> and that tla 

ieltlh/aue rlTec I of a jiplu at hMis of nianUIe> MU ft as >upi‘l phosphate 
[> (lia- to their' m<ln'e<‘t and sriondaiy artlou on the soil, ue asa‘ 
iererti to tile eoiirlusioii that 111 the ]iartu ular c .jse un<lei ronsidera- 
ti'-ii tlif removed fei'tilit\' on the supiU'ed ]'>i«its v.is due to tlie 
sesulual fertilizing notion of 1\0. tpii^^inalh' added t^ thes<iil in tlu' 
h'lni ol Mipeqiiiosiihate. Hall in eomhaime the theory of Whitney 
•*Hd ( amiTon has sliowu thut the \ leld <d eiops iiu leases in ]uvmor- 
ti"li til the amount of I'dh pi'esent in the soil solution au<i that till' 
liittc! <l(M*s not oi’diuai ilv eoutain siillieient tor a lull ero]>. Moreo\ er 
the Miea^vstion that the fertiliziue aa tiou ol M)pe!p!io.>]ihale may la* 
'hie III other faetors than its eoiiteut o{ !’;() . sueh a> Its arid eliai m - 
‘>1 its eoulen! rd sul}>lmr. stsuns to ho lu'j^ativod in this ease 
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hv the specific character of tlie growtlt alreailv referred to. 
of the features of ])]ios])]uitic manuriug is its 8-i)eeifio relati(a\ with 
various crops and this is fouud wliotlier the ])hos]>liate is 
in the form of supoiphos]>liate or of alternative snurees siidi as l^asir 
sln^n The conclusion seems inevitable tliat in tlie ease un-itT 
(auisidoration the relatively great revival of fertility resulting fien; 
won manuring cei those ])lots To which s\i]HU’]hios]>liate vas 
oriiinally ap])lied must have been due tt» the residual action of t];, 
pliosphate thus added to the s»al. It remains f.]M>n to suggesti-n 
that tlie fertili/ing action (^f P.O is not due. or not entirely dn. , 
to its action as a necessa.ry const it utuit of plant h‘od. but that its 
presence in tlie soil solution i^ necessary either foi the libeiaiKo 
or activation srane accessoiw ]ilant lootl or siul vitaiiuii oi wlii'! 
wo have iir* knowlcdgtc or for the stuuulatiou, of those bacten:;; 
])rocr*sses wliich we know to 1 c ncce>sarv tor soil tertility. It 
eertainb' triu' th;it bacttuial action in soil> is stimulated by t'.f 
]u-esence of 1^0. in solution, and it is ■j)r'lNd.lc tliat in cveyv snil 
active com])etition takes ]>lac<‘ 1 • t wccii the luicro-llora and ii.u 
grrtU'ing cr(p i'.u' the sm.dl upantitit s of this con^^titucnt geueraily 
piescur in tie* '^oil solution. bhM>]»hatie inanuritig will then-f..!.- 
tend to in<-rease f-c'tilit\' b\' ^u]»]>lvjug sutlicieut I'j^). to s,iti>ly Ou 
needs both of bat-tei ia and <-i'oji. but t ll 1 ^ conclusion does not eluiiin.a.- 
the necessitv of realiziun that the plant Uuiclus <llrer;tl\- from 
manuring b\' assimilation of ])lios])laui<- a* iil aiel tluit the ehara'- 
teristic ’’super etiect must be due. iii ]»ai'^ at hscst, to 
assimilation. 

How then does the additmn of jiigauif tuatter m the foru' <4 
gn>en manuio hrit'g into .iotiou the 'U]plv of t>ho>s-jih;!te whi'h;. -o 
shown by tlie ]iroei'e'v|Vo (Iccliue in }bitiltt\- <if tbe.o' ]i]ots, ha> 1 ‘“'*c 
lying <lo!-rjiant or at lea.st relat uaH' unavailable. <iui'ing tie' iut^i- 
vfujing ]:eiiod ' Tlw oljviouM saggestiou arises ihal the additii’C 
of orgiUiie matter and not mereh- the agricultural o]rerat ions inci d’C* 
al to its grow th and burial is ])Toi..ib|v res]H>n>ib|e for this o uilt 
and the mope .e, in eon^idaaat ion i>\ the incivanH fertility shown i'' 
rf'sult frrnn the eomliination of giecu iiiatuiring and ])]ios]c 
manuiing. Now one of the piiieipal effects of the udditicit cl 
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oi'u-aui'’ to t]i(‘S<3 soils is llir \ ri v ^ivat iu('i>*as(‘ iu l>a< t<*rial 

(^luvuii aiul activity and the siiprf:;cstioii at (»ucr aris(*s that t!.c 
iv!i.-ujl "f tin* avaiial'le ]>]ios])liat(' sii]»]>ly slif^wii ou tliese plots is 
^,)iia''l'‘d \sith tln‘ iu< ivas<Ml hactriial a(ti(.iii resulting fi'oui th.c 
, riven iiumiii'ing- Tlinc has heen much coniiiet of opinion amongst 
SI til hactcrich ►<;ists as to llu^ s<i]iili]]izi!;g action (if s<.>il haetcria 
iijinii iii.vtlul'lc l^ln tsphalcs. lait ihtuc can he no d<nil>t that under 
(vrtain <'ouditions such action t.dn-s ]dicc. Work in this lah-oratorv 
uu iiii> >uiijcet during tlie past thive yo.ti- has demonstrated cun- 
iliisiv»*iv' th(‘ ]!o.N-iilii]ity of i i *u-ide! oiile iiud continuous soluhilizat ion 
mI uical' ic phosphate, such as .ipalile, pu!<‘l\- }i\' ha<‘terial action 

ah-l**!' ton! rolled ct.niiiiion^ in liio piesrn<e <•!' suHicienr organi<- 
nuner. h has ,dso iiem sli'»'sn that uiealK' m<-ri‘a>rd aetion ot this 
laud lake> pia«e in ti;e pt>-v,-nei‘ <.| iiddeo >ul]i]iur through the 
aifriii \ of ,'>[M‘eijio .^ulpiiiii- oxidi/mg >r.]l ^'.Mteii.i \\inch have h(*en 
feiind ill Pusa >i'ih, h is prolMih* ihcn-feie that tile inc]-eas(‘d 
h.ictcrial arii\it\' reodiing liiiin li.e ]iie-ru>(‘ oi ailded ^ngaiiic 
matter l<‘nds to k'rt-]» in an a\-ai!.ih|r jiun. >.ai:r fi.iriioi'i of tlie 
audt'd jiliospiiatr whlrll Wiaild !e!!;;,in ill the iim.ihiMe 

loituiinm to w !u<-li it naiui.iilx ri \ i'Mv. m ila se soils, and it is 
l-miifi' po»ilil,* that the siilphuf ei.nl-ua ,.\ lin* '>u]»ci- rontiilaites 
t<< this rtleoT the intm veiit a 'U , .t , j , t hioajxidans 

a!;«[ ^i!!ul!r ^ulpliur oxidizing haiinia. !'< e lapid oxidation and 
oiii-('Uiirnr ji-iiiowd (ij i!;e (iiigm.iiK pn. -i nt organic matter elairac- 
teli:^n<' ol tin*s«‘ xo!l> \Vou!d cXphin tla* taliing off III h'?'tlllt\ of tla/ 
]h‘ts aii'l the I'enrwal oj t ! : ■ >u!Ma’ .uyiTl on th'‘ a.dditioll of fiaxdl 
‘jU'cit 11 !rs h\’ green iii.tiiuimg would ii'lhiA n>ah (»i the mcl'easral 

h<i<tci!a! artivn\- <onst'ijUcnt then.-ei, 

la the o^unu'ii of the wnie! hat um i,d .aUoii in the soil has a 
h'iitliei- action o| ennal. if not tg go'.iirix impoManic tlian tlu' one 
**‘‘''!!'cd to ,(!.<tve. 'I’iil' ■'U pel pi .. ■sn! :,n . ■ i> .jpplied to tlu' soil at the 
tiiii-- iij sowing and ahia iigh noii''tihi ^oiM' poiiioii of themanute 
in the soluhie eondit a ui lo’.g eihSigii toatfoid stimulation 
"1 gi'-.Mli to t )u' s(‘»*dlmg pl.»m,a la i ge ] To] to! t ion t Us ei>nlt'Ul ot 
''oul(i ordinarih' ]mxs mto tla* iiisoluhle tiiealcic torm hefiU’o the 
oUiwing t |,,j, ( null I make use of u. (M this piuluiii Mune part will 
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bo taken up ami utilized l>v .soil baotoria and wliero sutlioiont supj-iuv; 

oriranie matter are ]>rosent in the soil this frjU'tiom hy reason olbh^> 
ranid inultiplieat ion ot barteria oonsequent mi the ])reseiue <.f 
adequate siqqdies oi nutrient, may l)e a eoTishlerable one. Tins 
portion of the addeil ])hosp]iate will then l)e ])reseut in the soil i,i 
on:;anie eombination and will i^soa[>e the late of the remaiinlc! 
whieii reverts in the ordinary eourse to tlie triealeie form. \\ iit-u 
bv reason of tlie ywadual exliaiistion of the food su])ply the bactmT 
luiiubers dimmish, this or^anir ]>lios])horus will remain inert uiuil 
siu'h time as mulri]>hrarion of the mirm-tlora ot the s(aj due tn inniv 
favouralde eonditious. bi'iuys it i!it<> rirrulati»m onre nnae as tn(.(i 
for tlie latter. Sueh iavourabh' conditinns would arist‘ on t!;(' 
adilition of fi't'sli organic iuatt<‘r as yu'erii manure, and it is a iniitu-r 
for ooi^sideratiou and investigation wlaUhor this oryaiiir ])hos|)ltoiis 
thus brought into i irrulatiou itiuo more can roiue within due.: 
1‘an^v ('f the liigher ]>lant's al,^oiyii\'t‘ aition or whether >iio 
fertilizing action as it a])])e<ns to lexliil'it is an indinsa one dur a. 
its provisK.ili 1*1 ])lio>pl!orir tood jo;' those soil baetl'l'la upon wh'^--- 
activities tertilit\' d<qjfud->. t'ornber has recent 1\" [Jnxr. d'/o. 
Sci.. XII. Ih. 1) called attention to tlio inqiortant part ]'lavr:: 

bv the i-olhadal cojnlitiou of soil innstituents in ])lant nntntioii .a-; 
although it is im[)oSNibl(' i?i tliis ]ia]ttu- to Tisouxs his suggestion^ ^ 
tliey a}q)ly to tie- (|Uostiou of the availability tlio orgiuiio jdmapli' ■ 
rus formed bv barteraal imUabolisin. vet there can bo no doui'. 
that there is very go(»d re;(r,o]L to su]i|)oso that bacterial aotni’v 
and iutervi'iition m.ay vei v woll transfer some i on: adorable, 
tioii of tho IbO. ooutont of phoqdeitio m.inmos suoh as siq^oipe* ' 
jihatc when .eidod to thr soil from the (“ategor-v ol insoluble inima.c 
])ilo>,|j}iiite to that ot ivLit ivei\' a\ ;uiablr oi'galUe e( anpoimds. 

Tliei'c is of i'ouisr tlir further jlo^sibilit of reaction betwr!. 
the S(j}nblo ])lios|>itato ])::-seut (either <‘oming direotly from bit' 
Juaiiure (H fioiti b.irtoiial ai tiou on that alle.jds' leverlotl) all'i bi- 
organio matte!' of t||r ^n\\ fo.^ulting in the tormatiou of oigaiii' 
jiin^splio! lu. eo!)!])oim( b. this ro.ictiou b<dug no doubt largely <lo["'!i 
dent iqjon Itacterial dra-ompo^it am of the giaaui mamire, the chanaib 
of the Tuoduct ixung also dotermineil so far as its colloidal (‘oirbti*’*' 
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iuui <(niSKHiuRit iiViiilaliilit y is coiiccnuMl \iv tlu* nature of tlie 
l);5rn rial aetioli involved, 

{iiveil the larts ohsei ved. that tlie iVrt ili/ing a<'tiou of sU]jer]ihoS' 
<iU tliese soils is dfpeudrut on the pirs^niee of ad(‘tpiate 

su|ii>!i<'S of oi'^tanir lualtei, and that t hr additi<iJi <»f organic matter 
luiiv.isrs hactiM’ial action, thi‘ logical ((Hiclu^iou follows tliat there 
is jHohahly s<ane cojunMtioii l)rt\\e<m hact^-ria! aftion aJid tin^ 
tcrtili/iiig elTcct (»f su jH‘r]hiosphate in these soils. ’This coiiclusitju 

is {urtlan- su]>]M)ite<l hy ( p^.^er■\ a! ioii that hacteiial action is cajatlde 

nf ><phihili/ing tricahn' phosjihatrs aial that thi> acti<ni dejamds 

u]ie!i the presence of organic matter. 

The gimeral « onchisioii apjiears to he that the {‘lUcac\' of su]k* 1‘- 
ji[ies|i[iate as a iiianiirc in tliese soils depeiiiU largel\- upon I'actelial 
iiucrvcut ion. and that the a.^toiu^hing jier^isteuce of the " su])er 
ct'fert " on these ])lotS ts. to S< pliie eXti'llt at a!lN' late, dur to the 
tdiiiiatiou I'V Ire'teMal action o| relati\a‘]v availahh* organic 
jiliovj lhol■n^ compounds, hor the .igi icult urisi . tlie pravUa al con- 
dition 1-^ tliat a high economic retinn from die iiv,- lU '-upci'jiho.s- 
]ii!. it,- will depend upon an ailcipi.jT e viippl oiganie matter and 

’jic exir^tenee of >oil ei,ndn'oi'L> ‘'ml; t< secure its acTive 

ii;a ler;:d ilecoinp, pslt loi). 
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O. T. FAl'i.KXKK. ];.A. li'aniab.). 
Dtftcfor of Af/r'U ‘il(urt\ A' /*/(/■<(/. 


lN'n:ni)r( I'loN, 

A niiiiLl'iH' i-! ‘it tlio iitiavi »nlab!i‘ ra..: 

of lioKl eArH‘iiiuents havo brni luaili* aiiriiiir in ao! vaaia. U; 
tiiost' i^tudics the work ot \\<mh 1 aiiA Stialtou [Jion’. .I'ii-., 

S'r/A ilL 4, llUU) aial Mrivoi tHul Hall {J'o/r. A>//'. S' o. 1\. ‘J. HMl 
woro tiio first and iiiav i*o takaai a'^ l\a>iijl. Ilia oKjat-i ot r-j 
exponinouts is to rlia riror ..f ci ai oa rita^ a iiuiul'rr nl pi, o 

taken ” at raiiduni " ana < iiitri'r.al i trfitrd: and t<> >tinly ;.i> 
this error is adFeotvl l!a‘ a-o oj \ainnii- iiimiliri'- «>l pha- as. 
various sizes aud sl!a])a> <4 ]ilot^. i hr innthod is t‘> (livr!,* „ 
luiifurmly erupped held into .i loior iLUialua- of uii't plot^. 1 !., 
viehls of tliese units air then add-'d ttwriiiri' \n Livr tlio y!*An 
of eoliiposite plots of the \';:!':,i'a> .'h.ip» et-.. ! n j:i!r<’< i. 

diltereiiees between ti;*' yirld- uf tlir <-'!iaio-itr jfh.fs .md t ‘i: 
average yield are then eoii^idtuesi !<.■ rhe ii n.i\i adaMr ei!>-'' 
whiieh wulilil have oeeUi'i'ed if tie* \'ai'heii< plots, laid b- n 'lilTeO-ao ' 
treateflA and tlie dihe‘r<‘ii<-e,> Idoni \\ i> aveia'j;e O r tainh 
“control " plots regaialed as l>e]i;r tiie rll’rri', ••} thr t rra t iinMii 
d'lie euindu.-ioiLS arrived <it b\' the a’a1h(e^ reUui'ed ti> abnV, 
liave. in the nuiin, beeai roiJinaeu b\- ^:i l>^r(p:ert >tud!es (aiir-a 
out in the Luited Stati*> on .-nnil.ir linrs. l>ut it i> to br iM tee 
tiiut aliiK;.^! all the studies iri,n re<i to dra! itli the roiupai!-'!. 
of plots sele< ted iu a raudotn m.miaT, tiie yield «h any “ treat"! 
plot being e(j]upar{‘(i witli tin* vield of one rontroj ph^t. or '.dti: 
the average .yield of <rll t he eontoii plots, li a v'erv large mmibi l el 
dilierent treatineuts (e.g., many ilili’erenl nuttiioda of maiiurin;.; *’1 

( ' ) 
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(liilereiit v'jirieties of acrr)|>) liave to 1)0 (•oiii])aredj tliis metliod 
j. liiolialiiy tli(* aiul ('<Ttaiiil\' tin* Txjssiljlc. But it has 

\n i‘]\ i aali/ail in many ]?ai’ts «>f I la* umhi (as is shown l>\- juniiprous 
j :;iilisla‘<l aacinints ot axparinaait <) that arcii rate icsults are 

(liiniiutHl wluMi only two kinds ot t nat naait or onK- two varieties 
aiv rotu])ar('(L ami tlii‘ yialds of onlv adjaconi ]>hjts ar<* emii].>are(L 
[hit althoiigii “ Student “ in aii a{ua*nfli\ to Mmcei- and ifall's 
ua]H-r juai't irally diew attention tins }>oi]it. yot thaK* has keen 
iiM (juant itat i\'o rt))ii]tarison oi llir .!(■( uiai of this juptIuhI a.u<l the 
laiidoin na’i IhmL lior any ^jiiant ita lisa* >! ud\’ dj tia* i-tlvrt < if variation 
ill '!/.(* and siKi {M* oi jdf»t . whan \ .iv : • of adjaroitt [dots onl^’ are 
(■( n: I ] r 1 1 e< 1 . 1 !a* [U'o-'ciit |iapo|- aiW‘ii.nt> to nil this deln’len<'\'. 

Tni: eurrnnii'N A!io[’[!:o. 

In siirh >t n< i ;<*>' as tia '>e rwl (‘i rod to i n ] 'a r;ej ! a] d; 1 , the >tan»la rd 
o;[tu\ ulmli i'' usod hu- doduotinn> a- to tla* ]Uid>al‘!!it\' oi tin* 
atataiont oOsoia'oo rr>u!t \'iii,tO’d to,- u n,a\'oid;d h** orror. i^ 

oil !ior (e) 1 ho >t aiidal'd ' Ih -> u Mr Oi >oii.i r<d do\' iat ion ot t ho vitd<is 
lio!!i tho <iN tUai:i‘ \ loh!, oi (h) tor inoo.dw' rioM' wliioh l> "iinldv tlio 
o.tiii[ar«l dox'iatloii inultijdiod \>v oaiT. 1 lio .tdoptioi- of T]:e>t' 
a j;u!o> a> a n Loa >u ro o) tho u na\' oid.o h ■ ori . a is i m sod oil t lie a >suin|>- 
ti-'U ih.it tin* aviT.i^o ynhi r«‘]a«'sont- tin '■ iiuih " ; and tliat anv 
diwiatioi!- m t li(‘ virld> of jdoi - w ha !i isw o ,di ’oi>on ''Unilai ly 1 1 oato<L 
thoii' avoiaU'* \'iol<i, i‘oj n'o^oiit u n. i \ > *1 ■ ja hh‘ ori'ois, ( )!i sindlar 
It oviuoui that i! oai h duioia m o in \ u'ld het woon t'o o> slnularh 
tOMird adjaooiit dil]lio.;to io]U'o^onl> an niaiVvdiialdo t riiU , 

tliou tho < oiro< t >tati>Inal n;o,muio oi :i >o|io' oi suoli oimis is the 
hoof Mi-ai; S<|uaio dilfoionio h(*u\oeii adjaooiit ]>lots, for ^vldeh 
t!u- sviiihol [[ ■' Is u>ocl in thi> pallor. 

\\(M.d and Sirattoin in tiwt nail of tlioir paiau' in whioli tliey 
do.d with tho dillVr(aioo> hotwoou a st'no> <il j.niis of du]ilit’ate plots, 
t o j i>id,*ro( 1 (In* oMoi ot oaoh plot to I'o halt the dillevenee i'OtwuAui 

' Tiitu if thr anS-irn. r. I.'tur.-a tlic ^ < :'0 ;.i .a the .irvim i-.nrs of ilu}>b^rtU' 

I'' ' n 1 ..f n ]ot!-« . i linoi i a.' j : o O' li . a. then 
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each pair of plots, and thereftiro used the Root Mean S(juare 
half— difference (.s) as the standard error of each ])lot in ti r 

series of du]dicates. Tliis ap])ears to l)e incorrect. For in d«alin it ^ 
a figure for tl\e stai\d:ird emu td ]>lots, from the dilTerema's hetwiN >1 
the yields of pairs of plots as \Vo(.mI and Stratton do. the\' a if 
neglectiitg any possible correlation l)et\veei\ the du])lii'ates ; ainl 
they regard eacli plot as a lueiuher nf a series of plots. tln‘ yields nf 
which differ, when pairs are taken at random, to the same degiri* 
as do these |)airs of duplicates. Therefore the standard iho-iatiof 
ot this imaginary series, which is what thev wished to i-ah ulan*. 


15 3i- he., i ’ 1 hiis the estimates of staudaid ei ror in that 

part ot their paper ap]iear to be too low in the r.itio 1 : 


Furtlter. in tlie (alculatinn of the results below, anotinn- dej-ai- 
ture from the usual method has betm made, [u conqi.inii^ the 
standard errors in. tlie vields of ])lots of different >i/.es it is !iri rs>.o\ 
to reduce the calculated staridartl crrois t<i a common b.io-^. 
There are olwinusly two 1 net hods by which tliis <-an be done, eit'her 
bv expressing the vieM of each ]dnt vield ])er acre, and regardna: 
the differences in tlie yield ])er acre .n> rc]n'csent lug tin* ernn>. 
by expressing the err.ars as a ])ercentagc of the average vidd of ilc* 
plots. Now thf latter method is obviou>Iv mme < om]dicatcd th.ti. 
the former and i.s liable to lead to uuwariMPtcd a.-siim]»t ions, ’riau'- 
it appears to involve an assumption that the ditfenmee.^ m vield]'*-! 
acre between similarly treated ]>lots will be greater iii a good vear 
or on good land than ir a bad year or *H' ]e*or land. This has U' t 
been the present author's ex])m-ieni e. Fiirtlno' met ho*! involve- 
an assumption that tlie .standard (leviatioii of simi]ail\ treat*''! 
similar plots, wheii ex])ressed as a percentage of tlie average \'ichl 
{i.e,, the co-eflicient of vaiiation). will be imnb tin* s,nne with 
different crops. Mood aiul Stratton s figures a]*pear to giv'e 
evidence iii favour of this view. Hut i*u exainmalion it will be seen 
that the evidence is only an indication of an extrcniclv rough 
generalization, especially when timse figures which tieed it 'tc 
coirected according to ]>aragraph 4 ahovc. la tlm ubscicic 



Diagram 1. 

[he itulicidnal tree fjield {iti pounds) of the naveUora)i(/e (/rove {jirlinyto7i), 
Eui h tree ()rr uj}iesp22' / 22\ 
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theiofoiv. of any stnMij]: reasons 
niotluHl it appears prel'eral^le to 
;u iv \vliirii is simpler aivl le;nls To 
inetliod is adopted in tliis ]>a]>er. 
wliirh luis lieen use<l is. tlieretor 
dilfereiK-e detweeu yields ])ei' aeie i 


for :tdoptin<^ the poreentaoi^ 
use the method of yields ]H'( 
fewei' assiim])t i(Mis. Tlie latt»r 
Tile statistieal measure oi el■l‘ol^ 
0. tlie Hoot Mean Sqtiare 
P lyaii'S of adjaeent ])lots. 


I'hk MAL'KKIAL usko. 

Two >eTs of data iia.ve 1-eeu u>ed : (I ) t»!e viehU from a tlamsaiid 
oranpe tnvs given hv r>atrliel<>r aud Her.! i A^/n. /d v. XI L 

j PUS ]) -Mo), and (2) the vields nf pjotsul wlit-aT givers l>v AFoui ^ 
.;.nuuvir. N. dm/, /dm. /V. /.d. Il.li N.. 'I’he tun 

sets of tiguiam are given in l)iagram> I and 


])ia<.ram 2 . 

SJfn'rnnf the I'e 

(jerUn iftf ■''') <•! "t! (orh <»J 

.< >rinllf jllnfs H' 
lims-lj. h<h-h jtlnf /> . 0 .) . 




O-' T ^ 

“ 'V'S 


V:| . 

-S,.. - 




-y 


- - -I'*. ►. i “SI 

^4 


' 1 “ -, •'•<'.4, ; '.i “ i, i 

“ V 

hv^ •••v? 

'T-'". yVi 

1 

b: 2 ‘" 

;V- : -.4-oy !.s -^i 

,_.J 

i 


“If.; r»si us-*! 

“• m- 4- ■ ‘ * - -• — : •• f“-— — 1 

— • 1 — !+.(.*. 4 . >. -.4 

*, P iV ?3 j-n 6 (.'•^1 

o '.-’ 00 ^ 1 *: '0 Ob*; KtaJ 

— *“ ■ - • ' ‘ 14 .... 
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^iKTIfOn OF CATA’l’LATION. 

'fho comparisou of tla* stan^inrd <‘rrors in usin<^ difTca’eut sliapos 
;)n-l siz<‘s of pli)t is rarrictl out in oiu* o])oi'.itioii hy moans oi the 
f, ,!!( )\\ ii'.o (h‘vioo. Inroad ])Iots aro mado ii]> of a iiuiuhpr of adjoining 
uiiit'^. riit‘ diffarour<* in \'iold ])(M' arrj' ianufam (*acli plot au<l a 
|ii()t similar ti> it and adj(nning hv tlio short sido is Than calrulattMl, 
;ia.i dinilai’Iy tin^ iJina ^^(■an S(|iiai<* diffrraiua hatwaen all 
xih ii I'airs of ]jlots. Similail\' hiuo phns arr <h*alt with consisting 
Ilf rdtiiposito ]»lots adjoining hy tlnhr hnLg sida. Diagram 3, 


I)l.\Gk.\M 3. 

(/j// (Jni(inital (lit- i>f 'l^'tcnnl tin pIot< foTlP 

(ifin 




l.or^- 


romjM'a t o pints. 


>i paii’s of hroad and hmg p]ot> inada u]' from four units, will 
'‘^I'iain lh(' mathoji luora claaiK' tlian can Im‘ dtuu' in words. 'I'lia 
hilaTauf'aa cah'ulatad in aaali rasa ara hatwaan lilt' \ it4ds par acta 
dio composite plots A and I>, and 1>, respcotively. Further a 
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calculation ha# hcen made of the standard error of comparing pairs 
of composite plots made up ot scattered units. This standard error 
is evidently^ ‘ , where represents the .standard deviation',, I 

the yields per acre of the original unit idots. and n reiiresents tlw 
numherot scattered unit idots in ea, h lomitosite [dot, past as the 
probahle error ol such, a. comparison would he O'UT - (sc,. 

Wood and Stratton's paper (iUote<l ahove). 


'I'nK HKsn/rs, 

The results of the ealrulut ions an^ ^rivell muu.u’iealjy in 
I and n and graiihically in Figs. I aial 

'Taulk I. 



rn‘<u‘< m 

to/// n>n'* iiij ‘f ■'>' 

P/' -/.,//i 

t* at 




PL'iT' 

1/>N' 

r rloT' 

Tl',r-j nii'l- 

up Ilf 

Number <.f 
units m 
pli -ts 

Ml- 1 a 
ilirtVren.'e 

KM.>. 

.litfiTi'iie, 

K 

M.vUi 
lilier-'i! -e 

i K.M.S, 

! liirTtTtvi'c 

i r. 

i 

1 

M'.ittrre.j 

unit? 

• V; 

1 

'207 0 

40 U 

2^7 

• 4(520 

15025 

2 

351'0 

3470 

2i)7 

i 35s<> 

4S'.)< 

4 



2' >7 

2S(U 

340.3 

5 .. 

772 -0 

20 2 S 

■2<>7 

250(5 

3001 

10 

l:}'.H-2 

vt:: 1 

207 

‘ 2114 

2101 

20 


.... I 

1 

207 

1070 

1540 

25 

370-2 

4.710 i 



13S5 


if)i initial d-it-i from Butchol'ir an i f J inr. A'/ri. Re*., Xll, n, I* -IT*. lUlH.) 

The yifl't- are for unit [ti'i-, oaoh foe? -tjimrf ami ti>iitjuTiiui: ‘»n<* ora- - 

tree. The trrr.'ts ub 'V<* arc ‘■■alcitl if f fj ft on ih* yioMs jn r ht** >f plot-s ‘t 

by coi'ibininy thO't- nnit Mc.m yiuM jxT a'Te ‘if '>rkoina! [>! it.s itn 12,420 tb., staim 

deviation of yielils [>er acre in 4,8L>!i n>. 
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Taule ir. 


sfan'ltinl erron nt nunfHinntf plots of differenl shapes ami sizes. 


,-illKT i>f 

ill 

pl.-ts 

Bk< 

MlMh 

dilfort-ui't- 

1AU ri. 

liTS 

K.M.S. 

(iitfcmice 

K 

LijN(i : 

M(Mn 1 

dOfonMjcc 

i 

I'fJJTH 

K M.S. 

(liderenco 

R 

Pl«it« made 
up uf 
tK’aUerwl 
uriitf* 

- 

1 

12dS 


282, IM) 

1208 

1 

j 

280- 1 

413-."jO 

1’ 

80 


22,:ill) 

121)8 


223 4 

28f,-20 

1 

10 1'. 


2:u 80 

1208 


nr, 1 

201-80 

.1 




12 08 


1.33-2 

Dm -40 


127 20 


2.Vf72 




14310 

1 -J 




12 


1 lo r, 

1 1 -od 

oiijnid -i i 

T i ff.iu M 


/ Jit. .8 fjf 1. iiur. 

PI. 

Ind. hull. 

N<t. 2G9, (jUoTed 

- JS 

22, 1 

>. Ion 

. loit; 1 






* 1 1 1 > i.' u ( ‘ 

t h ^ 1- 

■l-u . f 221 

un,t jil ‘U i.f whf 

■ kt 

" liH-i « 

jUifr in gramiiit''-^ 

..f 

l’<2 .f th. . 


- U'- il-.-l 

iij r 111 irmj ih 

.• t 

AAv kb -vk 

the yiel<i-' bem^ 

-i i:i p . 

uod^ I..r 


M.-.n \;.l 

. f tli,- 192 ].!• 

it-N 

2.173 

ib, per acre, and 


'!.i !. l ;1 .1 Ji \ ! iT !• Ji . f y;.Mv |m-| irf -■ i- J 1 )■ 



\rUii|;t')Ti groTo) Tii.^vde up by t'on)biuini2 yields of uuit plot*. Pifh ii fwt and cootAtnints 

‘ • trt*«. Tho lou« plot-* " aro thiin !»2 foot nide and of varying longth, and tbe '* broad plota” 22 fool 
1 - anrl of varying width {Data from Batchelor and Re<sl, /our. Agri. JUi., XII, 5, 1918.) 
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Bfrocci Piots. 

■--<0 > a -7) 




. lloot-mean-sqiiau'-ditfrirenre^ not e- ii yii'l<0 j o 


Area o/ Pf oh ( 


Q Number cf 

' in iK'ur, (A ;i>i j ii-riit rf 


nvioio lip hy corabiniii^' the \ ioM> rf unit j :< r« •'>!' fi 'v.'' f-'r-t «ijn;\re. ‘I’ii-' pi 


fh'id 5*5 foet. wi-io afi<i «; 


width. (Data from Monlaonn/ry, V. S. I'l. lu^i. 


I I pii tn" '» ATi.t t f 1 


( V)X( 'hrsTi )N-. 

(ff) Tt is tllHt tilt'Ir is lU ;| i t ij j >), 1 1 ' f: 1 1 »] V SHi;)!] 

str-iDfla-u I erroi' iu tli;i]i. oi runiinoi) 

[tints UiaCU j'lt r;i{L<lid[) : tiir irrni- iii iwo nn-TiioiU in Lm- 

of tlie two casts'^ >U|(|iP(i lin- [oiiMiilr- jfi t};** |ir'>]'u! tn>n <ii '2 \ *i, wjm 
flealing witli tlin oiigin.;i j is* unit ]>lnN. it pt »» to see w; 

tiic advantage of noin-j-j i'iiii_f .idpicrut plot> i> mi|i-)i tli*‘ s.nm* in 1 m. 
setb of data. If tins i'^ liur ti. :ii'\ thutL' moia* tlai.'i mjjK ifLqit' 
it is possildy (;ouiLrTted witli tru' Ln-t tliiit lidth iirld- {H'oImI’ 
represent as iituforni .st rcu hrs of Lnu! i.s tM.nid ivadilv }m‘ f..nnd. 
is reasonadb" to >u])])osa tluit m tlp^ ra'p ot jc“>s iimfnrtn land ti 
advantage of eotnpaniie oiilv adja( »*nt plots woidd l>e umat' 
The error in comparing broad plots, -ahicii are more tlian i la 
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tilt :fs ns hroad as tliav aro loa^, is. {idwcvor. orpat(‘r than in r-oin- 
pa'iiiU ])!(its iiiada ii|> ot a sinular nufiihar of .s<‘att<a'ad uriifs. 
I’Ims would, as a, uiatter of fact, rcasoiialth' he ex]>(‘<’te( j. aiul i.s 
oj tlieoia'lical iut(*rcst : lof im c.\]>crir!uaitcr would a( tuallv 
t'MttijiaJc ])Iots airaiiacrl in tins way. I la* aiicjis ju coiujanusi^iis of 
iKljaccr't loii^ ])]ots. and in i'ojiL])a riii<r r imposift* plots made up of 
sr.ittaied units. a^a*iu h< )tli ('as<.*s iruu lt tla* Siouca when th(*uumocr oi 
units ill t lie r(uii]H»siTc plots is as many as 1 0. With ]j|ots rontaiuin^ 
units, tla* hm^' idjaraut |!lot> an* htUlrr. It will ha n*alize<i 
tlint III rritaid tn man\' jiiai'th'al ( (m-iiilrral nuis. such as the ( airviU!^ 
Milt of cult ural y »]>ci at iort>. T In* sinipl n it \' of record, etc., adjacent 
j.-UL^ I'lots have very j^o'caT a Ivantaues a> c<uii]>ared to ]rlor.s made 
iiji i| mattered units. 

(h) As rcLiards iticrcasr nl wiihh. without simultaneous iucoais^* 
nf Icueth. the minunum crroi i> oluaiiic-l with a ]>lot of the widfli 
"i'ltveiinit^ 1 l-o feet I M 1 he c i • oft ! le a ] i j i h- and 27.1 feet in the 
< iSr of the w heat. 

(e) .\n lncI'r.i■>^c o| ieneili oi plot witlioijT - 1 1 i i u I ta ue4 uj s increase 
"f width throiiehoiit Ic-^vui- tiio -tand.iid <■’!,, r of the comparison 
Tl;c y!el<l> of adjacent plots. .\nd o: tiicic.i‘'c of huiL^th of ]jlot is 
iini* d riiort* ctTi-ciive than a j'^nc-poodinu lU' rca<c o) wiiith. A 
funh^-r mcri‘a.N‘ in length Inwaiiid I'Ve uiut-' [;,!>. hoWfver, not a 
LUt-t! farther etlt^et. 

(d) In aefnalK' ia\ !ny our ]du> .^o a^ t<< L;et from a poven area of 
1-Uid !'e>,!ill-, whleh shall he alleetrtl Iw u !ia\'oid.ihh' cilois tf* the 
.siiiiiunm p<issihh- extent, tin* tojhwviiiu ad\ :c»‘ i.-n hast'd tan the 
'fvaili. ohtained in this pat er. 

(A < '< anpa r’e » ady ad jai eut ]d' it 

(o) The wi<itli of caeli plot sliouhl he tin' minimum e4>usist<*nt 
w ith "tlnu’ eoUMderat lolls. >ueji a^ rt'dtieiiig the hoi'<ler 
elfiM-t to re.isonahh' pro]H irt ions. l‘'or iustixid of 
mereasiug the wiilthofi aeh }>iol lawauidlhis minimum 
it Would he hettei' t<t h.ive nuu'e dupMeat<’S. 

('o) The length slionI<l h«* ti\’e tinuis the widtli. 
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.^ [ 1 1 . 1 . 1’ R 1 A Ls ( ) s p; I . p:( ri' p: i > co i m r a to r p: 
sr(i A RCAN H SP:p;I )IRNGS. 


liY 

WVNXK SAVKH. P,.A., 

S-tif'lf li'tfitf't. 

It IliiS lirtMl ^fGnT.iih' ! 1 ih.it tlir nf tllC 

((f tilr [iRli.tU SULCI' iutlllSllA' IS J i ll I ! la li i V nllG R)f 

i! ■ tlir lohU-iLTr '»i SUi^Gi |V;( Ilf jH*!' .H'!'*. T lir r g I - 1 1 ,^ 1 1 lUr Ut of 

!.;« f < 'r!r> « >Ii hucS.iU'l ! h ' ‘ I ! i ; | > f'l A’ < M ! R '! l! ! 1 t 1 r T I' r lUi ’ It* IR ’ 

IR'XI III !lli|tt I! Ta t* ti. t' . W'hllr J,i\ a |il>‘'[lU:r^ oVt-T 4(1 l<»ns. 

iM U ' ( !i 1 m ‘JO 1 ,,^^ pi'!- R !V. i.Vi'l lilt* LntRitrT 

1 m!’ le! NttHiioMi lljilA, ‘Alirit* liS i,ir fh*- lali;*’-'! j»'Rt[t>!i t tj tht* tttta! 
.’v.i GRiltM* i arii‘ in lii'ii.i r[M\,n, .iVriMrr vi*'!ti !> hanlh' :^(K) 

Ml II i,.n> j).-i ,i. rc, i; wii; ’kus o- liiat wliilv* a 

in \\M^!^inr \Miii Aon Tmi,- <: . ..ir- jH>|- .ia\- ran 1>0 

' . 'iki--'! wilii Ur 1‘aU liaitrllal i'm! m m : : . , \ A , a j,; } , ; ^ j [ , j ll>arn‘S. 

■'imila! 1 it Imia \'Mal ini: in NMitiiriti h.-n.i ; n* •!ra\\ fotin no 
' *!.:n |A at ItM. cnTallini: IlRffaM'ii < ■ \ a ; i 1 1 1 1 : - * Mt. r.Atagt* and 

■"'’ifii- al la nrtTn«‘nt - !<»; tia' m' t miR' aial t!i!> itsiihs in 

k' ^niiiL^ 'Ittwii liif liiniilH'f i.f tari Ml a-. [t ii I .m \voilv pn>tiiablv in 

■■ -iv' li t am* ai'ra. Th.' .[iirsriMO f!;a] a\',..!i> I’nna'h itr '^-thl!i^]' is 
'-•'A nriniaiilv on<‘ ft iniO!‘ AaaiRair m ‘a.- viiltlM} ranr ]>! i’ a< rr st> 
ikr niitivatttr !na\ d'TA t- hr ri'a^rd nr'’iA> and tlir ta» tMiirs inav 
' ’’ iiRt'd t(t tgr! liiri! la A :aa|f!ia! loRii a siiiallfi’ a I'aa . 

it Aril kiRi’-wi lii t tia' (iihivatM! tn Nt'rtliarn fiulia 
■>uall\' n«'t riatii-jlt lia niA ir >prn<l (tii !nanll!»'^ an-l that his 
‘•^'AXaliMiL ts indllTrlrnl. W'i a’ t> irijinirtl. 1 ia'ivtt tir. i> a Ivttor 
varirty w ha h tan stand this intiillruMit tiratnunil and at 

l-t' ..,,1,- jK-j ..RH' |.a Oj. tihiM ! til,' U,\^.a. . Isi >u ainnj’ ihoviMtA 15,121 

■ i A xi t. 4 1 ( 1 t-'ii 2,i> *R i 1'. I li u,. It in M ai! s!i a lOii , ti.r w iS .xs high 

•a ..n :,.j .Jij ri'Sjtfi't IVi-lv 

■'rt 
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\ho samo time .o:ive n liiglier tinuuvoe ])er acre witluuit mueli maiiuiv. 
Intlji? eomuvtmu it lias i^vn In’aial that of the three ivcogiiizefl lines 
of un])roviu^ ilie tonnage yev aere hy tlie (1) ini rodiiet ion of exeeic 
varieties. (*2) selection ami i!n])rovenient of imligenous <-anes ami (:tt 
raisinenew erns^-hied canes, tie' one (le]>eniline tiyou the iin|iortatiMU 
of {('veign canes is n<a likeK’ to hael to iJciauamnil ami sul>stauti;il 
results. 'Tliese exotic varieties. |u'o<luce(l inr tota!l\- Uilhavut 
eomlitions and fenmd sneressful thena are nnsnited ovtu- laoj.. 
tracts in Xortlau'n Imlia. when' the cultivators are iu*t in .i 
position to givt‘ tliem the leijUired careful cultivation, heavy 
manuring and irrigatitui. Fin'tlaa'. t licse caucs an* ItaMc disc.i>c, 
and hence it is that in sjiirt* nf rcueated impi a tat ioim o'llv a verv 
few liave made gdod as field crop*. an«l thc^^e in ti'.e ts wruii# 
are es]‘e'.dallv s^uted for thick l aues. e.g,. Madras. Pinjukaw P)cugai 
and Assam. Ida; st'criud liur*. tin* sck'cticu ' I indigenous vai'ictic-. 
and tlieir ciiltivaticu arcmdiue to iiujUnccd met d<>c- m-t la-lii 

out aIl^' ]>r< 'S|;eets of suksiaetinl ic>ult> Ua' titc suei Ic ic.isou il'.ii 
the increased viclds arc tea alwam cMiiuuctmuratc with the cMe, 
expemliture iiividvcd. tic cmiw ti'unagc ta.iliuo pi.Mhhc , 

propo-’tionate a.mount of teigar (onug td tiic Im itatinu.s nj t--- 
V ariet ies t he 1 1 i sf * 1 v c s. 

As in all otia*r (T»uutric> the hm* of wnik ilait hold- nut il ■ 
gi'eatest ]U‘() 3 ]ie( ts of >U( C(>^^ is that of raiding v‘»'d!nic> hy < noMiig t! *' 
exotic varietir*s with tie* hn-e! cano., l lie .''iigan* n.cducriiiu. 

Station at tddmi-.Oorc her- tlmn-foic cnuccii!! o^el it^ aticutiiai i". 
evolving new seedling- nu thc,>c liurs. This -noiou, though icei’ iv 
inteibhal for Xorth Indian wmrk, h.td t<i i»c ld<-;kted in Smith lum-i 
bceansi; cane mieiv llowcis m Noitii Indio. anacvi'U w|ii*n it d* * v 
does nor geueiallv s*'t tcmlc ^ce<l. It will thus he M*eu that ili'- 
canes fired at f oii!;h;it< ru* icijuiic t-. he ac< Im uit i/ctl .md tc^tt-: 
in NoitJi India hefoie tie‘v can iic dmtid'Uicd to ciihivatom. h 
tllis coiuiectiou it is uecc^.Ni!v to cm]):ia>i/c tiad a reliahic .ii.e 
careful testing of the iC'W ^ce(lluig eaueMu the tiot tshir winch tiig^ 
are ultimately inieiaicd is as U!i]Hetant as the actual raising 
these seedlings h\’ tlie <;(>mpli< ated and lahorious pior(‘S.s o| • m'- 
pollinatioii. 
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It wns i'iU'ly n‘(*ogiuz<‘<l that caiifH ar(‘ not worth pers^'ver- 

with ini(l(‘r 1 h(‘ coiidit ioiis (axintiii" in th<* wliite sugar tract in 
\(,i(h Hiliai. Attantioji was tlicrvh )[■(• (•oncaiit fated at Pu.s^i on tlie 
,(,rii!ii.itixa(ion anil letting ot ( 'niinliatorr siMMlIirigs. Wcjrk in this 
,[irt'i (inU has now heen in ]>!ng!vs,S fof uVrl' live 

It was found after the lirst two \'<-ars tliat tliffM' s<‘edlings, 
{ <1 2Ht 21‘{ and (’(► 214. were t<» ])invc suitahlc for 

Nnithefn India and aernidiugly in Jannaiy IU21 arrangrunents wane 
[lui.h tn ninllijily u]> tlies^^ (anes aeroiding ti. thi* Java iu(‘thod to 
pfiAiile .siitheient set-d to plaiit out a l.-ifL^e ai'ea for mil] trial.s in 

i ItTrii J lef r422. riuA na-thod ot .'-linit pLintini: for rapid multi[>li- 
. uiMii (.f >rcd <if a par’lieui.ir \'ani't \- hail !i it ! leito u"t heini att<ani>ted 
'll! t !: 1 > I ( Hint lA , Init in I lie pivx'iit Wllter'V m] i [ i a. ,] I T he! r wa^uotliine 
111 ite local condition^ te piwent It iV“!n >ii(ce.*diuc and it Was 
■ircMidinely tried and pioved .m iinnaMliatc -uci ’['his metla^d 

'iiiihled tht‘ ihrvn seedling canes lei. c put thiongli the mill hv the 
run e} l‘,i2g. a sas'lug oi (i\'e! il'it'e V ea fs a'^ aLMin^t tin* oidinarv 
lUethniL 

1 he luethofj adapted ''\a< is lie- eaiie v'l.is ji|ante<i 

l‘-hrnarv anil ime.'d ca under ii!!'_MM«'n nniil i he 1-ieak »•!’ the 

'sei,>i.i,n in, Inly \\ lien iheiaiiiie eain- and O’planteil in jiigh 

hiid. l»y the }«il[teAjKg I'elanaiA t ; as « i ■ w a^- i ea- 1^ tf^eiit iAi-'-eed 
-.2‘in and ene aere fillgiualK ]'lanled 11; heiauaix g .Ve Mlllleleut 
>'■<•'1 te plant iill acie.s in liie n-IhiWMig \ea»'. 

1 he clieinU id anal\ .''is h.id ahead \ sia 'W It riiai t o 21 I was .in 
''-\'ejif i(,uai!y earl\ ripening ealU' alai I hat it was hhlowed h\- ( m gl() 
iiii'l < (I 2i:i whicii 1 ipeiied in siii ( e»i< lU. n.inang an cMieuudv 

v.iiu.d'le eliain u! e.trU i l]'ening eane> all n .at ni ing he!.- a c t lie ei.d o) 
h'-t c)i|! lel'. Idle \'aiue o{ this .all he n ndc I'st ' <i *d wi.en it is leali/fd 
hiat iiltlierto it had been plaetiialK ln^po^^lhIe tor an\' taitolA- 
’’1 Idit.ir Id star! eritshing hejuie lia^ set end wet^k in Merenil'er 
liKal I'ane heiiig a late ripefier was noi In (d Wdiiv In'toie 
hale at tlieearhesl It wasele.ii, iheieioie. tlat if lliese c.ines 
l”"Ve<l a .succes.^ at I lie mill tiie\- Wtuiki ieiiglhen die w OI king season 
liietorii’.s i ousideral *ls' a!i<l euidile ih*' latter to inei’oasc 
output ui sugin, dhe Iichl tisKs sliowed that all tlu's<‘ caiteis 
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wore ail ini]‘i'ovoiuoi)t on the loral oaiu^ on a tiuiua^^’i basis, iljj. 
improvement iHAug most luaiKeil in tl'e ( aso of ('o 210 and ('o 2)3. 
the lattei' being au exva'ptioualK hardy, vigta-mis and hi^avy toima^c 
Lane. With a view to test tlusse eaiu's thoroughlv under faetf r\ 
LaauiitiL'n.^, au ai'LM nt 22 ames w:is ])ianted out in lu'briiarv lt)22 lu 
tlie pnipLUiion of 1 0'no ai iL's nndtu- ( o 21 4. O’O] aeies under ( \) 21 3 .ukI 
0 aeies under t 210. Tlu' land elmseu was pari nf an area roLi'utlv 
taken over from i vlUs and was not roiisidtued I'V local crowtu's to i„. 
good leiud li>r cane iu>r in any way L‘Xct‘]-.tioiiah and it was felt that 
under sudi c(mdiri<.ius a tlaaoimlilv fair tiialundm' estate eonditiois 
of tlie iLtunagL' ca])acitu’'S of tliesL* tluer* canes rnmiit be c\prctc<i 
An-amiLnr.euts wrie made to haVL- the canc taken lo’ the null at tl;.- 
earliest ]'os-ib|c date -bcgitiumn ^^ ^th ( '(> 214 and folkaved bv ( ’o 21 m 
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.ill with a gatherer. The distaiKa^ ijetween the i-r)U'3 was 
at three ’Fhe only after ^ailt ivatioii given was one jioeing 

/vrrv mouth in the hot weathtu' are I ihlgiiig u]) at tiie break of tlie 
raiio. It is iiecrssary [e*re to ini'iiiiou iJaii siigarciine iss g!uwn 
rlitiaigluiiit tlir white sugar arra in Xoith Bihar witho'Ut 
iirig.itiun and has to stanil s**vora] rnoiithsuf int(Ui-e iiCat before 
iIm' iiemsoon l)r(Mks. ddieso ( 'oiiulaUoi'* srediing,- were also grown 
with'HiT irngaiioie 'Tlu'Sc* cauos ai<‘ !'o|)uto([to be ofMid druught- 
rr>!>teix‘ and tlieir l>ehavioui' dunug the giowiug s<*asun \^■a5 
cxrrllent. Till* lea weather uf t!l22 was a iieist tiving uiie and a 
t(Mii]H‘rat lire of Mo't'. was e\]>eiU‘Ueod on several days with hot 
Ainds, During this hot wtMihei' ( o 213 lewei showed any ilrying 
..I leaver. < o2M aud ^ o 2IO ,dso >!ood il re] i la ihabK' well. After 
the raiu^ lhe.s<- eaues made iM{iid {>|■og!v^,‘, and eari\' in July their 
-)li| 'cIloMt \ o\a'l tlie lo<al ealteS brg.U! to as.s<-rt u^e If. While Th rTe 
was .1 siiuhl sliool itoi'er attaek in < o -Ji-I and t o 21 m. the variety 
( o 2! !> w as free fi'oiiL an\ luugi^o| inseri pest. rhe.Mv <’aUes have a 
iiald (itlter I'ind and so ai'o not dan agetj l'\- jaek-als. } l^- aVi-iage 
\irid ■'[ stllpj^ed ealie ])er aele ataoUIlteil n i CiMI ) i nauiids of ( o 21 4 > 
T''ii laaiinds of (o 2iM and M 'M <-f (o 213. Tlie oost < tf 

■![]n\a1lon lie llldllig pfi’pa lal< ’! \ tliiago id;!, n anilimg. plhe oj >('t.s. 
iMaanug aud afto" i lilt lV.it 1< -Il ,i\'el,ige<| 1 2o ]n'! acre. J'he rro]> 

A, IV b\- I he Ml.ljoIltN of The lalge vaLril^oUe eVoWrlv , ,f l>ihar 

Ilid dtotl o|inii,.n oj IT Is l-esl sjiowii ilL Tkr fai 1 that .i]<plil'at loTis 
il iT v.rd w otik I ha Ve 1 ri [im rd t w oiiM T 1 M .es 1 ! I ' a\ a lla 1 '|e a?e:i to Uaa‘t 
5 k'-iu. 

h has beiai ineiiT loii.-d abovr tha! ou<' < -f I la* odjeOTs ui growing 
tki'v lanes ou a kirge stale was to asoerialU llu'ir value li’iMii ,i 
point of vitws. Aieoidmgl\. ai ^algena■ut^ wvw made with 
Mfvsi.s, Ik'gg Sutlieilaiid A' t o. ooiLdiet tlie null li'Sis at ono t if 
’lift! lai lories sit mit4‘d at 1 1 \'.i n i i e‘a r Darldiaiiga. I lie w'rit iT desires 
t" lake this i i]>]>ort unit of exjtressiug kis obhganons to this 
'me tof tht' great assistanee the\' iiave gumu him not only in eoniu ‘ • 
'lei. with tlii'Se null tt'Sts but also 111 liiuiueing sugaivalU' m\]>ei'imeut.s 
"'I ^ large siale. Without tlu’ii liii.iueial assistanee this wiuk would 
Ufit ; .ivi‘ beiui larriial out, aud lluur ieail\* a]»prei lat loii of tlu‘ value 
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of tlii‘ wolk is the host testimony to its general im])ortjuu'(* to ik,. 
iiuiiisny as a whole. 

Tlie liist mill trial took lilare on the Uth OtM emher, 1022. wi^t-u 
2.444 maunds of i'o 214 were su])])lied tt> the faetorv tor enislntin. 
This eane is i‘i])e hv the l*euiunin^ oi Novtauhca- wluai the loeal e.iu,. 
Hemja is still unlit for tlie mill. An early eane is a ^ivat desideratiiiii 
with the laetories in North India aud as Co 214 will tuiahle tluan in 
extend tlieir working seas^ai. theVidue oi this e ino is to he judiifii 
mainly from that ])oiia <4' view. Its yield is eertainl>' double that i.j 
the best loeal eane Hemja hut <is one of the parents <»f this ero.ss hir.l 
eaiie is Saretha, it lias inherited a reeumheiit liahit and is liai'k 
to he blow 11 down Iw lu.o|i wmd>. Allot liej- undesirable i-haiaetr! 
in this eane is its liiLrli tibi'e routeut (is jter eent .) w hieh is tlu‘ ivMih 
of liavnig >. sj^u'hi t>(n as one ot the ]»a rents. In s])ite of ih^.-r 
two defects Co 214 is a giKwl rane not onl\' foi- (hr eultivator but ah'' 
fur the faetoiy as the lollowdng reMilts <if tlie mill trial will sln»w : 

( /'o tli'tlhlSfS I>l tjtf first fh’ll 
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]H“5' l)ut it is H iiM'Jitli iii ri]juiiiiig. The ioll(j\siiig 

shows tlit‘ n*s\ilts <)!' analysis of lliu first iuill jiii<-e : — 

C» 210 

Lnx .. l,S-2:i 

SU,;P.M' . . . . U-lf,-, 

I’lif ity . , ftJ'tK; 

rii(‘ last mill trial to<>k ]ha»(* with Co lilR on :>7th Drcaiuhnr, 
\\Iu‘U ’J.oim matiials < aii<- unv '^ujiplitMi tn th<^ Kvam factorv. 
( )t tlsa ihrai* caiirs this is rh-arly tlir lu st ( aiu* Ironi tha grower's 
jidiat cl \ law. It !>, a straight raiia, ii(K‘s !Lot lodge easilv. lias an 

av.aii gr<a\ ti!. is j 1 1 a< t ia<d ! \* imiuuiia fioiii fungus and insa<-t pests 

aiid \ ial<ls on an a\’araao si M i maiiiid^ ol :itripprd i ana pal aaja. Its 
iliiir coiitant I.'' lli’Sl pal'iiUlt.. i.r,, hi W a r t }i, i n t i 1 < 1 1 of C<>214. TllO 
ir^iilts ot tin* lartoiy a!ialy.>,is of tin* Hist null juiee Were as 
’iiidar . 

* C- 213 

Itrii . , . . 17 *03 

1*11 rit V . . ^ J ■''S 

It that the ( o 21 ’I. Inun f/n c'l /VOvc// f r > fi /(/(fli' 

Ii>i ft /I ’i'^fh (In I'M'ol a-tUalK' N'laldad alK.iut 15 

]"'rraui. liioiv sugar in the lai toi\' and ,i> tin- variatv eau l>e 

'■fosliail at a tunc whan no local rana woith itiilhng. tiie sugar 

'‘Xt!a> tad troiu it all r h /o go o\a‘r t ! ;a t w hn h > uuld ha axtraated 
liain an\ lo< al \. a!laiy a! tia* tmia. Wdtli Co 21 t a fai toiw ran 

'■'gill its r<nnpaiaii aarl\ in Novnnhai. in ileaeinhar it ran eariA' 
'-itii * 0 2lii and Co 215. riiaraalter tin* local tana Henija 

'''lirh iiMialU' i'ijiaii> in .lauuaiA' I't'aonies ..vailallie for el'ushin^' 

1 - t> 

'Ili'i thus the fact ones will ha aide to w Oi'k uiltlal' optMlUnu aonditious. 
As.^Miiii js ilia I'asnlts o! the mill tiials iieaaiue known, there aix^se 
" vci\- !i(*a\\' demand foi' thasa (alia... h'rtun the laiie h‘tt twei' 
h'’iu tlia jtresant t I'op a dist rihiinon was tharafore made to impoM«m1 

' ■ilia glowers in .dl tite disti'it tsnf Noi t ild »! har t o avoitl tin* los.s of a 

“tid full Hist riiai inns \s t'l'a siijipitaii to euahh' thest' gnevers to 
I'riltiule tlio Sard aaiia h\ tlia short planting method. .Vrraiige- 
have also been made for a fnrlher dist rihui ion of 
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raiies from some tiO avros in IvlRuarv 1924 to tho iiuMiihcrs of tl).> 
Cano iirowoi’s* Assoriatiou in Bihar \vlu» luivo pioN’idoil tlu‘ luM‘^*^s.,!v 
liuauvo hir tho ])ur])i>se. 

'ria'se \mrioties iiavt^ also hi'cii sii]>])lie<l in siiuill t^uaIltiti^■^ 
the hossi]H>re Sui^ar l^'aatory and are re]>oi“ted i(» he making gr.nij 
progress. Vo 2 i;> has hetMi des]>arrhe(l [or trial as far east iis 
Daeea and as lar west as Peshawar. 

If the results s(> far ohtaiued at Pusa ara rerdizt'd oti thr niiu- 
vaturs' tields as it is hrlieved the\' will. ha\‘iug ivgard l<» tlu* fart th.i: 
these are hardv raiies whirh ran stand rvru indithuviu mltivatmu. 
distmet ste]> forward will liavr l.rtMi tahm m miproving the inatriini 
eoiulitiou ot sugaieane growri> in Ncrtli India, ut inrrrasiiig tl.i 
output of sugar fartitMes trrah'd in tiii^ tiart .md m linding o-.r- 
for the estahlisluiLent of naav f;utoiir^^. \\}:ilr sul'srijiuait yr.a- 
shouM liud u> in a positU'U t.* dral vMtIi T!.i(t^ iv( juii ing a Npr. !.. 
Caiie to rnri't >]ierud rmahtuML'. .\^ it t-^ grnrmiiv ifr<>gni/rd il.w 
these St'edhng ranr- drTriidiatr atOU r^tarr time, thr i r])iarr]i.i i; 

of the vartetir.'i allead^■ givm out rnraumg att<“ntiou. and at o - 

date of writing t hr author has got lUiot [;rr rai i\' r.mr piautrd mja ■ 
estatr rniLiUtiou> i<e' .i mill tual aiai no frwrr th.iu to iL«av ^^rrhiu.','' 
are bring gi<a\ u loi' |r>tnig aitd miilt r|ili( ,0 loiu 

The autlrU- <ir.''ilr> to rX[Urs.- l;l>: tli.iiih^ to thr 
Agrivvdlui'irit atal hm r>\at\ t'>i ti.ri outmurd .i>>i>taurr .vud tariii;;*' 
allorded lo hiiiu .d>,o o . i:;- li!i]j*'ri.d .\gi iriih ur.vi t'h.riiint a.uu : 
stall for tiir ,inaiy-]> (li v-iiioU'y ,>ug<iie.iur -.noph - .>rut to ■ 
from inur to tiiur. .uri iiu;dh' tM j)i. Ittiiu'i aiid Uao Sahrl- i 
VeuiuitraUuiir t iir ( lur^mt >iig.i!i air- l'i\p'at> at < on i . h,:!'- 
whi.':5e onglJial 'AmiI; ’hr Inuud.illou of ;dl th.lt^ r> 

heiug lioiie 1 *}' the Sug-O' ijiiir,i,u. 
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question is indigeiion^ in South helia aixl ro\'loii and not, as 
at tirsr supjaased. a t'ase ol ini])ortati(ai iil the South AtVirai: lh',1 
(ottoii BolhNcnan [Dtjuiropsis t^-iistuntd). Mi', l^'letcher reiiiarkiMl 
that he had ” lor years urged the that real surcess in ecounnii, 

Avork can oJily l)e set aired il lad It u]) oil a liriu louiidatiou of know- 
ledge of tlie systeniat ifs and litt‘dd<tor\' (in the \\i<iest senst* of ihc 
wtnd) of the insects toiueiiuah aial tliat to attain tlie la*>t results 
from our laiaatrs tla‘ tlirec hianclie> of systtaiiaTic, lded!i>torv and 
applied wau'k nuist go hand-in-haud. Systcniatii nr lifcdiistniv 
work are eaeii valuable in thcuiscives and ran la jairsucd a> scpaiaU' 
subjects, but the knowledge >n attaiiLcd can (Uih' b»‘ regarded ,!> 
comparatively u>eless i! mere!\' gatlieo'd (m il> own s;d-:e and tmt 
ap])lied to helping on tla^ \\‘ai- agaiu-t A\";i-te in \shieh ueai,- 

constantly eugiiged with tla/ In^eet A\'or]d. Irciaiomic wnif, 
considered solely I'A' it.H'li. tends to lr«m!.e mere r*\-e-wa>h uiliI 
perfiinetr»ry ixuitine. aiid tlie soaalh'd ec(aioi[:ii woifau’ ’who !;;■> 
no use for s\stematic ^\nrk ]>alw;iA'> iiabh'to make >eMou> ni!>tala/> 
bv his failure tc* dr‘'tirLe'U'>li lM.'t\\eei: c]i i>el\ -i elat i’d n!,>et ts. Del. 
if all the three bmnchcs .oe eoii-!d»')e<j ingeil er. each will be h-nni 
to afford to the (ah.uv that iinitu:d fnlp whirl, mak.>> ha )r.:^ 
advances in kuowlcilge. Ij. thi- cvm ib.- jum- sw-temati-n 

provided of coui'se t];at iIlc iv-uli- la 1 !> wnvU are avaibdde. inac 1 1 - 
regarded in one e>| cet a>cn (‘miion.it weil,,^ < i t la- gieate.-t a>^iM 
ance to the economic woiiau who no! ton mludh' a ]aiiv e* < ]:->- 
mist to despise siicii liclji." 

Ill connectujii with a ]M]icr on i]m- x-Aual armuturc of reiuiih 
Anthomyiad Flies,. Mr. I'leiriaa letnivd to the imporiancc n| .■ 
study of til esc chdioiat* st nicTurcs m t hr i(leju]lie.)i and e|a>-iih 
tioii of iiiS<a't.s and ]jointcrl (uit [hat tunno w<irkiu l his duA^ tiru 
Avill reveal in liUniy rasr- an uilCai a'ctcd mmolex of speiae.s le.jltv 
diverse hut su]>e]‘iicia,lly I'nuitiea], .md that .''Uch dis^'i'iinn aiioa 
is of gieat practical impoitaiaf' Ui a]. plied woik. In tla^ ca.>e --i 
the Jndiail sjaa-lCh ol Sr/rrv/y.7aag/ cInc whh li I aniiot at JU'e.s<Ui! Cc 
separated on external cJiaiai tin.-,, the .-iinctuae n( the .irmal ac 
enables us to sepamte out aboui thijiy sp.ccie.s as <listjiict l*\ \i i> 
character. 
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tn :i (Ml fiis^vts u.sof 1 as food in Bumia, 

\[i. i-l./trliMr;>aVM S(*V(‘ral cxm }h])!<>h of similar oasos in otii. r ])art.s of 
lj,,. Wmid and ]M>iul(‘d out that insta-ts wIkui takrai as liumaii food 
l.(‘ ns(a( occasioualiv, ritinu- lo tlMmiS(dv(*< or with other 
laii'N nj htod. as man is \ni> huik\ an a.iiiinal to he who]J\- insecti- 
v-ai.iis. Dut. hcsidrs tlirir usf as ins<M-ts aia* sometimes 

<>!■ Nsrd hv man fnr thrir ^ujUHi-^al nne^riral ])ro])eities. j>v 
u-liii-*! tie‘V are a.-oiirwd to -|uaiitir< o,- pn >]>ert i(‘s whudi 

luav useful to man. In this waw t<u'mit(ss are often 

(Mini m hulia inv tli-ur -^-lipixord a pfi i.i ,,- tlu^ extreme 

i'-itihiv ni tht‘ iu“-‘'ft h(‘inu "'Uppos*‘d tu hr' I'fMumunicated to tlie 
'aail ^\^a^ S\'. alhi\\s it. fli ritli'T (;0'ro Uiaui'a! trUrUur aiuss nLa\' he 
n*‘i-t:aii «■(! ill 'irdrr f«r iumva-t* t he laiml'i'i - of ar^ in<rM': usr^d as food. 
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on£.inallv t!io insoct posts of stove, I erain, witi, appropriato 
manual , ■•evinoiiu's at see>l-tiin,a Such are a lew iustauces ,,l i|,,. 
eoimctiou hetwceii lusocts aiol ^facic. I’volialils iuau\ otin'i 
cast's ,'ccur in [mlia aiul would he of coiisi.lcral'l,' interest if cllcciol 

togetboi'. 

Section ! of the procranime. dcalina witli Acriciiltural Hut,,, 
inoloev, inchuhal tw,, dozen ]iapers. most of win, hi were ol tecJiiui al 
interest. .’^Ir. Afzal Himaiu. (d.vcrument Hutonmlocist, I'uiij.ih. 
travc an a,fount of his work on ],arasitcs , if Cotton Hollwonns, and 
notetl that thirtt'tui irira-ites had heen ioiind to attack 
orvahom hut that hlthctlo it cannot he said that thes,' paraMl.o 
keep the Bollwotins m check or seem liltclv to prot'ide a wotkal.l,- 
niethotl of control. .Vuother i-atasite, whme lifeSiistorv liaa 
w.arked out at T.vallpur. is /Vc-.'/.vti/c/mv ,:i,l a I'.uhphid parasit- 
of Eap/aih/scv cd,a', a I’svllid ]>cst .,f mamm id. Hits. Dr. Kllh!:i 
Kantian tiesenhed a iiunlmd. .d control ,d' /Cc/o/n .-p..ai iMiicl.oivr ii, 
Mvsore. liv jdaciici in the t’chU 'iiiall li,-a|'' ot , aue-inish in w hi, a 
the moths took dicltm and whem tla-v ,oiild he .adl.atial and 
destroved hv dail.n examination of tl:,' Iwaps. 'I'uo ],apms ,,u r.oo 
ilealt with, thme auimaU as cro] -piot^ in the I'liniah and m lliiti;.., 
and both emiih.isizcd tlie eiioin.ous loss,-^ to tie- miltivatois caus.-d 
hy rats. Tli,' u.se <,1 ] oison h uts, .dthouyh .mvincf vmv .siiccndnl 
r, 'suits in liehl trial-. re.|,;itc- too much -iii.ctv i-mn to he prad i, .ihh 
on a late,, -calc, and fumieatlm_r luaci.iiic-. of a Minpl,- tepm 

hiUter le-ult.-. hut to him a- ,o r mal -Ilea-. , a.-op.'laii,'! 

and activ.' Si lfdiel] on the part of the cultivator.- arc o. omtial. rim 
paper- dealt v.ith mah- a- cioppc-t- m .Mmlra- and in Hurm.u 
the latter ].a]i,'r di-ciihim.' a sucac-.liil method of ir,:],| im; male ii 
hire,-. wideHuollthed ea I t 1 1 env. a I'o pot .. ahollt tell t,. lUtdvellic!:.- 
hiell. stljik in the (I I'ou lid a lid ha It ci i with ml ,\t II t" ol 1 1 lei I olim.i M' 
iU'll tine liel-hllsk illl't. .d'OUl live cl.ih- pel pot pet ll|oht hellit 
trapped on the aveiace. oviu t\'eiit\ 'liou.-aiil 1 rales heintt ih't' 
eanglit ill one loialit',- in thme niouih.-. An outhr, ah. ol A ,7, /end,' 
on ( ociiiillt -pa III I 111 .Mangalore na- de-i iihe(l, tlii' ]i,'st liavinti i'cci! 
iiitr<,<ln,’C<l inti, this area h\" ia,roiiiit seedlings iiii]iort,'d liy tail 
from ail irifesle<l district. 
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111 ;i ])in>or nn Hud :md Hoi! slirddiu^ in ( ottoin Mr. (J. H. 
jfii'-'iii slio\\'i‘d tlio ]>ro])or t ioi IS <;! ljuds ;iud bolls that (an la*, d^^fi- 
assiuuf'd as sliad oil, at Count ol lusiM t atlafk and that a lar^c 
^,[■1 1 i. It 1 iou of this s!if*ddinu^ due To iiii!<iio\vn caiisf^s. In a 

jiiiiK'!’ on tin* Anuuicau f'<tttt)ii Holl-w im'v ih Mr. llaiuhriggc F]ct<‘Iicr 
drr'A’ atTcntntn lo tho hu t that this iu,s<M-t is at prt'sent a iiieiiacc 
T<i cMitoii-^row inu as tiuuf is i lUisidiTahla dan^^rr its iin])oi’tatiou 
intn India with halas t)| Anan'ir.in (latniL lirou;,d:t ovru' from the 
itiia--t(M! araa in th<* >iH htn ii St:iti'v. AlltU' a ;^n‘]ieia] disi-ussiou 
iviiiirdin^ this daniioi' and t hr hr^t l!:r,in- of olndat iur it. tin* Mreting 
|k;)s>t*d a 1 ‘esol u 1 1 ( >n 1 1 M t ! la* t onfiu’oncr of I'a it< 111 lojon 1st s at l^usa. 

I :tviu'^ coiisidrTfd tl’o Si H 1 1 ^ inadr in I )r. W . I). Ifuutcrhs 
I i^iiiiiiuhii at ion, of dt'ttU'niininL'' “ h\- rortilicatr or \vart‘honsc reneipts 
that * hr cotton was inoi'r than six mont i;s <tld. and liavinr roiirluded 
ilai this will not ilh I'd ailroiiatr jaotrctiou .luainst tin* danger of 
introducing the f*'itt<'n Holl-w'rc\'d. i^of oninion that thr Indian 

Ccnna! t'ottmi tfunmittcc -'‘on!! C(a;-idc]- rln* advi'^alhlitv 
rocninnaaalltig thr total ]ro!.di!io!i ,a in ■■j ku t a t iou of ccUton from 
AiiLcra .1 : .ind. as an .iltnua! wc. .di o,.ics containiint sueli 

Cl 1 1 Mil ''111 add LrJ annua ted a^ t ’jioja of cn? * \- .ii.d that entrv slnauld 

I *• n*"! rictc<| to Ihuhl av/' 

hi Si’Ciioii II ll-'oic-t Id. t oia, dou'' ' Ml. f . l>rr'-oii. Forest 
idlTo'iadoowt _ I'ca.d a Vcl\ liac'c-nnu n.ilri Oil thr grogi a])]iiral 
'lis^'diait ion of .vo/ hoiviv. t hr d !"> n-'-iia i . : cj nl; iirourjo out manv 
hi'i rdat i\‘c to thr Inca U" of di-T c! ^a 1 o! in''(*ct and ciiiiwi t n 1 tamers 
‘“n aiiiMl <lisf nlait ion. ,\ <ccoi;d aUo h\- Mr. F>rrson. tl \dt 

■■i]t!i cii!a*rnt work in Iicii.m hhar-t id a on.t ilo'.:v and showrd lunv 
control meth'd^, Im-mI -.n cn.toiuoiogir il rrst'arcli (ai life- 
ci'toi'ir-. can hr made rltr, t!s ,■ to ( outio] }‘c^ts of fore"! in*rs. The 
■inriiv.inii on t Ids ]i,a ]irr I c) ii ! cd nimc;] lallx' on tin* ]U'rdai-eous lialtils 
"t larniliid hrrtlrs on tl a* dnarihuiion and lifrdiistory id' tlie 'Wwk 
her - a, dr 1 M u'r r ( /E/oaob/ v ,( /v; cr ■ ca v) ;; j^d < ai thr a 1 1 rar t ion of 1 H*et les 
' i!,j urri 1 nr irl h*' I t I'rrs. 

'''■'lion III (Mrdhal and \rti*nuar\ Fnt*'mo|ogy) inrludoil 
^‘f-,hi ]ia|)(us whii'h attractrd sr\rr.d additional visitors espenally 
iiitcn .^ted in tin* Mil'jrrl of Sanilarv Futonu>log\ . Mr. M. (,). d\ 
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Tveiii^ar tlio occiirreiMO of a i\)\md hoetlo {Cacc>>hi>,^ 

S]iar|>) in tlie huniaii iiitostino in tho Kari^pur (lisinrr 
aii<l discussion (cntivd chictly on the inctliod of infection, in wliu], 
connection iHs ]ierliaps siyniiirant tlia! tla- great niajuiity ot tlic 
beetles in tliis and otlier c<»ses have been females whilst im immatuir 
stages luive been found. Mr. Fletcher drew'attention to the pauritv 
•of information regarding tlie fauna of animal excrement in ludi,; 
and The impoitanee of work on this siibjeet fnau a >-anilary as],e(;t. 
Mr. Iyengar's I'aper on the oMe of eattle in the jirevention of niahiria 
reviewed the ]n-eseut knowledgt^ of this snbjtM't ami taidea vnuir.] 
to ehmMfv tht‘ Anoid'cliiie naasouitot^s in arroi’danee with Intd 
preferences : this ]>a]un' wa.- followed bv ronsidriable rriti< :d di- 
ciisshm and tlie general Mume (‘t the Meotim^r i, a lined to th.‘ va-w 
that the use of eattle for tlie ] ivvimtion of human malaria n 
inpmmtirable. Mr. 'W M. Timoui\\- n';,d a j>a]>er on tho life hiM.yv 
and control <d tlie Sarcoptic mmgr jMraMte of the builalo. ihb 
purer being ouiv tlie commenrrment ol tho .Mndv of tht* im]>oiraut 
parasites eausing nvm-c iri d.-m—tir ammal>. In a Munt ]«a])‘-r. 
Mr. Bainbrica,* Fhurhor <l;owed that carbon. biM]l]diide i- t.*a 
efficacious as a mos(jint<t hi i varid^o ha-- rocrritl\' beeiiclauio: 
in America. Mr. >. K. Smi, in a ]*<i[)c]' on 

alJxqnrfa. dealt witli various ol I'^eiAuiT ions ou it> bionomir.^ ahu 
anatoniy. 

RectitU'i fV (Household and Store Fr>t>) oitly mclndetl o’.*' 
paper, bv Mr. Ifarnam ! )a on Aii-ti-ki Stomge of (iraim in whi''- 
was pointed out the «lilli( nltv ol cuonii'u really aiitiLdn Mov.i::'' 
under piaclieal eondit]! Uis. 1 lierr x'.eir a,, p^pprs ojfrrcfl iin'!' ■ 
Sectif'U V ( F)(a‘doM‘]ilue ). In Sect mu \ 1 (Fa* y Uai B.-ihadnr < . 
"Misra rlealt with A aao/////.^', a Xoi’tun. moth witicli i> c 

serirjU.S piaalator on lae-iii'e* t and Mi. S. M.thdi I fassa n subnatt' a 
the titles of twetpa])ers liealiiitr w ith aa^Oliogpne'^i^ aial se.x-ddlen'C* 
tiation in hm-inseeth. Section \ II (Sill; ) oul'.' contained one ]>.!]" '• 
liv Mr. ( . F. fd'o,-h. giving an aer(M]!it of tlie ]>resent ]Misiti'-u 
sericulture ir Ihmna. 

In Section \\\\ (Tah’-historics anti Bionomics) eh’ven 
were presented to the MraAing. Mr, M. Af/al lliLsmi read 
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.ill Ou^ ]ift'-l!istor!<*s of 11i(‘ M;nif^(j-lu>])pors (fdlorer^rii) whicli 

v..!i(in.s ]>(‘,sts of iii;iu^triii tin* l^iujali. .In tlui onsuinir rlisoussiun 

])s' l\iiiilii Ivumati ])oint(‘<l out tiiat in tiiu l^injalj then* a]>|>oars 

M ( ■ oiih' oiu‘ lu (M“«liiuj; soiisoii: in Kulji uai v-March. but in \rvsoro 

■■ 0 ^ - 

t].,.iv 1 - a (lusli ol niaut'o loa\u*s in Jul\' or (fctoboi', of those 

take ailvaiitaire to start liitM-diiej-, and that, with I’egai'd 
tit winter >]>ra\ i!n; the diir!ridt\' in Ah-soiv is tliat a laro<. jnindter 
,,f t),- !it)|)])<u'S max' not be on the mango tonss at that time, Imt 
ii,vur‘*ii other ti'ees and iuishe<. .\rajoi' If. . tf. Ifingston i'ea<l a 
\ i?ite]-est mg na]>ei- ou 1 1 1 ( m woi u t loi i n I t lu' iaeiilt of eimununieU- 

li..)' :!i Ants, m whu'h he '-IiowimI tl't' <le\‘e!o|)nLent of tliis faeultv 
e m| )h‘ ( .1 v»v-' 1 1 [ w I i !e } I a u a 11 1 w]i h h ! la " d I'^rovei ed a 1 ood-su])] il v 
l.-.i.j- aia it hei- indixidllil to its linih t^) nioiv eom]jle\ ea-e.s in wide]] 
rA= a.-'A.s (if i!(r find t ransfm led to otiau- ants in siedi a wav that 
•o'V a'-t- .;bh^ t(i [(.-ate M wit h'.ut tie* fin tiier gui'laure of \]n: (original 
rii- .ivcrc;', >[r. T, \h Ifam tkrisjiua Ax’Var had ]ia]iers on tlie 

■ .’!!l!!:< -!! M l;! I . w.i -o. a ud oJi V ll'IoUS lUse-rtS fl'om 

In iia. ululst II i(» Salol) ^ , 1 Ian larlia nd ! a Ilao a furtlier 

■ '-’a’ 'oio j, ai !^> the f: Ilf wx jei (ei ‘ oj .'^.iipli In.liau <d'ass-nall midties 
U: ' < 'll I i '< U'a t I- m with Mr. Ihdl.O'!. a ]'a]i«-r<tn life llistnl les of 

■' A nt h- a itviad hies fiiUi.d in < t O‘,;ls .m.l rcttinti veuctablt.. 

■ ,;.tt.e. 

'^eefnni IX ( i 'i d k-i •? n u an'] I'lesri \a;t inn}, ihei'e was oulv 
I'-i'a' i', b\' Mr. I». l\ lAnii-'X . on the collei’t loii ami ''tud\‘ of 
h.'haii Mrr hi ipter.i . m whieh ie- jniinieil out tlie numerou> eirors 
'■''-^itU'-ii in tile /-'ew/'n N'olmne m t:r.issiMi]i]>ers and a]i]'ealed for 
’ ■■'ti 'T aiaterial to eii.ible a new iex'isi,,n oj llie iiifliail s])ei’i<.‘s to he 
-•-'tnnh-O' as |...sMhle, 

•^'■'■tiou X (S\-s!,'ni;ti le bntoim'loey] eoutaiiied ten ]>a]'»ers. 

' '"^t !\ ( a I I'c ,d I n t <Test . tile onl\’ om^s dealing w it h more gen<‘ra I 
‘-■f-! 1 .<‘i lie a t ( iini la I |s, ill h\ \iajor l‘\ ( h’rasei' i if t he dragoiUlx' 
'a file halm a»id Nilniii ildls, aial a review hv Mr. R. Senim’- 
oj re. cni i>roeri'-,- m om' loiow ledge o| the Indian lh]»tera. 

' ,,f w liii h lie gave his exjierumees on a rubber e.^tate 

hill, where, as jh<‘ n'>ull ol the eom]'Ietiou ol u survey of 
liiOs'i alo i)ree< ling-jilaees whieli enabled a si luMue of aiiti-nu>S(|nito 
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rainpai!:!! to bo dovisoil and put into action, wlioroas during inn, 
the lab.Hir loroo oxporioncod 1,147 so])arate attacks ol maiai, 
durinit 11122 oulv ST c.ttacks were ivi^istorod and ti-oni dnlv I !♦:>•.> i.. 
January 1023 not a siuolo attack ol malaria, trcsli In foi l i< :' 
ivla]>so lias occurred in a force of over two Iniiidreil coolies, i!,;, 
successful result ilhistratiuLt cuiee ai^ain the value of what is prim.u'ilv 
entoniohtgiral resea ivh. 

Sei tiou XI ( rublications and i trgaiii/ation) im luded six jMi.ru 
all dealing with (U^ani/atiou fnau various asparts. Mi-, ihnule 
Kletclier. in a ]»aner on ( 'o-< ^R-rat i< ai. dealt witli tlu' imitiial ivLo!..;. 
shi]'is betveei) tuitoiuoloj^ocal waukars m India and tla* gieat .ei\.':,- 
tanes to all sucl! w.U'kers .0 a crutralizcd luslitule for btmmau. 
eollevtiom and ivr(ud^ of all kinds, and. fal!ii>2 tin* dcvol.-piiu-m 
oentralized >clieine Oir ivsofircli, with tlu' inannor m wlin-k 
various Scattered ^^aa•]<t‘rs ran best makr* um* ot carh otlior |o:- to 
prosecution of their v. orkn witli due rcgaid to the ]iara mount mtia'"' 
of the a aint r\' as a v li olr. hi 4-oin'lnd luu this ]>a] "U , a 1 1 i i I m n-^;' . 
various a,-| cots of tlc' lehitions luuwoou l‘u-a. ihc hiovnat-.e 
other Doviartmcnt-. ia* said: “ In any raso, \\o must r.-ic'i-o 
tliat hutonioloc'^' dca!" with h^l^lncs. ■|)ri»li|om> ano imi"^ pnl - a 
lm>inc>s i'a.-i.-. and npod hu>inc>s i> l';!-'‘d on n' ‘^d oonani/.; ^ ^ ■ 
Tt is Uji to ns to "f o\\ < io\a>M[n:'‘m ;ind thr pct.pk' ..t India HaC 
are makiuLT ^ho hpot mo of :! »• rr^'-'inro- tliaT haea* to ( [ fr;; n *■ 
wastage of luitioii;:! v.o.dth r,in-cd hv :no < t .ami vo'p ':. 

OTih' iieikc the ho-T i!m: of ou r I u T' o.' ii\' mutual oo-o]>i‘r-; t r i 
(ear Work." In a ]i4ijH-r oin, l‘iiolirit\- ior lentomology Ui li'C' 
Ml'. I'detohr^' nJerivd to tla‘ i\.m-r-\\y (•! hunting !vsuh> ma 
to- the oidtivator or (Uher ]»eiron k'laiwn. to h*’ roii' crncd n-. ts' 

a]i]di<‘at ion. < if I'OMdt s lait obo to tho 2mi*'ra! publio. whndi inavi"- 
be ( 1 ] r“rt 1 v ml (U'c^O'd 1 1 1 oi a* jU'obha 1 1 but Is !< 1 1 is di rc< a !\' i i U i*’ ''-t' - • 
whctln'i it luiows it Ol not. othor lao^^ rettardmn in."!'''! a:*. 

After (li.aai.-'iiu; vai'iou- mctlujds of m i ,)iipii>hin2 this, la* jM-'cn 
out that at the pl'esent tiloe We set-m to be ii oviu^ iti rat lie’’ a \ r 
(■ire!(‘. as. to tin more '.miiIn and tlius redm e tin* wastage ('an"''d 1'.'‘ 
itiseets, nioT'i- funds aie [‘(ajuirod to eariA' out reseai'ch and driiu'r 
sti'ation and to bring re.siilts bfjoia^ thetM-mual I’nldie, aial loeiit-iit 
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:^octiou XFT (Miscellanooiis) is iiUeiided to iiudiulo papers nof 
falling conveniently into any otlier SiH-tiou and under this lie.idi.,,, 
was placed a paper by ^Fv. (.\ 0. dliosli on a few inserts used ns fix,.] 
in Burma. Under tliis Section also mav ite mtMitioned a furii.. 

■ ‘-i’l; 

interesting lecture, given by Dr. Kuuhi Kantian, and illuslratr.] sy 
means of tlie cpiscope, on entniuologiral work in the Unitia] 
in whieh the lecturer gave an aci'ount of his visits r,-, 

various entomologieal stations in Ameriea and of the work- htOM. 
eaii'iod on there. 

Although, owiiie to tinanria! stringenev. ai>senee on Pav- 
depletion of stai! and othei' raiises. the Fifth Kaitoniologit al Miri”/ 
missed tlie ])!\'Seiu-e a.nd aid of re])res(*utat ives fi'Din the 
^^urvey, the Fndiaii ’Tea Assnriatioin the Srhndl uf Trn])ical Mtdi.-i'- 
and several of the Fr<o-iiU'ial Agrii-iiit ural Deietrtiuems. the wti,- 
aiire and <pialiry nl the pa])ers aiel disriis>i<)us was wvW up in : 
average, and diunonstrated unco again tiiat thrs(‘ ^^^“(*tinn< , 

real need in stmuilatiiig that mutual ( ''ulideiirn ajal mutaa] 
wliirh IS <(1 desirabln lugAVeen ,ill Sei^mtllln \Soi'k'ers. es]K“ri:i!iV ; 
country sut-h as lniiin wiici-n these \vnrki‘i's am su sna1trm(| aU'S 
often so isnlat-'d. Ft imped tiiat tie* Sixth Mn.uiag will -••• ! 
pmmnce ot all th"se wiin ware uiiavnida i)l v aii,>nnt ftdju th-‘ 1 ';:’. 
and that this will ])rnve atmtlnT example ol tht.‘ ttuih of tari., 
saying, “ 1 irt'-s nrquird f 







A XITROCKN .META]5()LIS.M bTALL FOR 
RULl.OCXS. 


liY 

F. J. WAlVni, M.Sc., 

i*/iysiijlu(itcisl ( 'hiifi 

In tli(‘ usual ]U'in'r<lui(‘ riii]>I{iyrd ftjr (ollrrtijig uri]U‘ during 
lUrtaKolism cxiRUiiiifUts. tin- aiii)ii<il [las to rainaiu ill a 
sl.ilidiu'j; duiiiig I la* nitiiv 

Tla' rlliff <lia wliatl.S to this |n<n-r(il]!r iUV ; 

( 1 ) A tast uiuh-r siK h t oudit iou < au i r liy vxt md la'ar a sliort 

])a!Iiid. Fnhsot Hh-iid tlaU'a is uo cvidrUcr To sliOW 
how fal' tlio salii]ili‘ (tl>taint-d dc\-i:itr.s from tlie true 
avarago <‘\rlvTitiU of ihr alUlual. 

(■J) Hwiiig rr>tivrurss uudrl' tch^Ilaiut and (all aeoouiit ('»f 
exhaustion, thr iiirt.dM>iisii. ii'elf iiiay he a])pi’eeial>lv 
a iTee ted. 

To avoi,[ tlte,S'‘ dlaw harks the a ! ! atier ! i]r nl drselihied ill tllis 
Hole Was <leviM‘d hy tie- w liter and >ei up at 1‘usa some months 
ligi. 

hy Us U.se the Uliuf < an he trlleit-'d (|ua ii* It at ivelv lor long 
l'*iiu<[s (!n-da\- te>ts liave been «.Mia‘d out) wiliioiu ineouvenieneiiig 
'■!' tiring I he aimna U in aiiv' w a\ . 

i *'<• ii]tj‘aratus (iMate \’l) has ]U'o\'ed itsell ol the greatisst usi' 
'‘H'l has (‘Uahled us to undeitakt' a whole sei les of iin]tortaut 
^'■\]fFiiiiients. 

^ h* main priuriph* of the pie. ediift' )> ih.at, whih' tlie animal 
*"^■‘^<' 0(1 ;j consider. 1 hie aiiioiin! o! licedoinol iiiovement and <sni 
whenever >t w ;>hes to. u <aiwuii\ lie dow n on otu' side. If 
'Ik'Ii !'.■ fuiuu‘1 and uriiR. tiil.r air diir. led to ilia ottu'V aide of the 

( ) 
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Stall, tliov aaiiuot lu' kinkad or iutorforod witli kv tlic auiii,;i|’.. 

A uentlo t(»wanU. aiul a tlrpnvssiou iumi\ niu* vl.i,, 

of tlu’ .stall sutlicf t(i make tlic aiunial lie outlio ntlior sidr. 'I';, 
roiitour stall ])knt (I'late N'll) shows .1 siiitahh- suilarr for i;,, 

Ou tiist t‘iitoriua riu‘ stall tlu* aiiinial may t I'v Imth Nidr-. i.',> 
mu' or twit exptM'iiau t's rtf tin* wrmi^ sidi^ ara snlliriiait to i-ui,- t* 
It ruiui.t \ niako itsalt vt tmloftaltla tlaMa*. 

WIluil this sta.uu has l)vmi ivarhril. i hr fnllrriittiM-f \ii in.' i!:-,;,- 
ruiunaairia 

Tiir usual watrrproni liiuiu*! aiul ruhhrr tul»‘ arr usuil Im' v- 

^mnX'se. 

Tn :illn\v lil.fitx- <tf iiutvrnaMU tit th>‘ <niimal. t hr I'ui >1 mt l ■ 
1UU>1 hr Uuulr liluV.ihlr. ! hi" m ulh*rt'‘(l hy .'sU''prui i UlLj tlir 
iUiil rf thr tuhi\ \xith a wtULrht atTat-l’:rti tn ll.dvn a piiilt-y ■ ' 
ratlirr IVt-l 'Dir tuht- thru Iiinvt > frrriy v.ith thr auitrah aux' 
hfiua takiUl up ItV tiir tru-sinu (iiir t<i thr XXiUrht. I hr 

lunvrllieut allnxx ril in tilt* Tusa r\ ptU'i mtu it > tria »; lUt hi'.-. 

]>rshh‘S tlir lu U'l/I lilt a 1 I'r.^h i \Xo II pl'irh t r’rri> a !'f Uf‘< x ' 
ku-'p thr tuht' iu ]H,>iti<in alul t<> jUTxauit In mk nm < 'f « ati liiuL' x ' 
the auitiial strjis hirxx.inl «u' 1 nu 1. xx ai'd. 

The trel sx'stnn ’.xill Ir mnn- i Irai'lx' uil< ir!>.t ( u >h hyaiM‘X.ai:v 
tiiUl (tf thr arrom]»aiL\ lIir (haLM'.i Ui.> ( I'hi^-. i a io i :h. I hr rrrh 
eiitirrlv lorally niatlr. ami i)f xaux- llL^ht inatiui.ih Thr 'piU': 

an- luailr of iioii. 

Tlir hrirjlt (if thr !Vr! sv>trlii XX j I h l'r>pri t tt>llu' li'Xtl'':' 
^tall is a VI ry jr!i]int ta ut pi aut . 

Ill onlri' thrit t lir .1 uiin;) I ma X' !U it k'U'k it . t hr 1 11 hi' lhU>t i-' K’’ 
as hixv as pussihif. ikiv, altiiinril Im tixinr ilii« ivris mit auf • 

aiul npjiositr to, t hr il<-pri'--ir tu. tin* tlir hiui/, natal rrr' 

level with the loxxot point of thr ^t.lll. 'Thr main potliou "i 
tube then lies within thr ([I'fp (h'po'ssion .iiul rannot rot t 
animaTs way. 
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ill t'iul) rx]MTim<‘Ut tin' i^ivoii In tin- (wn animals was 

!-'a!. Bnth lahins slinw that tlin avmaLrn iiiiiiary nitrogiMi 
nf Inilinrix 1'^ \\a> >liL:lilly yr^Mtrr ihaii that of 
i.n t wliii'h oniild hardly li.ivi' lua-ii rsiahli'^lnal with rortaintv 
- >iuglo 24-liour test. 




THK WKAI/ni \N!> WKl.KAKK OF'rilK 
l>rNM A IF . 


A IIKVIKW. 

lA 

A. i'. 

nf Ai^r -r'lh ■! rr^ ihl^nr ai^’l fV/ , 

It is ti> ho th;'iA riio will not nuMuhrrs ol 

lative IxmIIos. oi- orl^'i's, wjuKr intor'‘‘'t lu iu'li.iu oroiioiuirs is iiui 
ouiitiuoil to tlio Puuiai', irotu olir-nnini; copir^ ot tlii^ axrt^llcia 

IhmA'. It has tla* mi't' ilisli’irtlou ;ihio!i^ h. ,o'k> ..k 

evM.tUi'iiUi.s of ro!isi>ri!oj iiiaiiiK' of ^'Lranuait'' I'asoA mi i.irat* innuh.-rv 
of siuiplo aiul wall o^'rahlislioh facts wliicii all cau uililor^laiid ,i;.c 
wUi'-]i arc for the most part ivcordcd in pui>lii at i. -n^ !■> which copioa' 
lofcMaMiccs al'c 'aavcu in tlic text. Tiic iv^iih n .ill aiimiiahtv rir.c 
oxp(t>iritm of a laim* nuinlMM’ ol siinplc tiaitii> oj uni\‘cr^al appli* ati*-!. 
in Nha'tiiorn India, with wliicii ixaaa- mic v-. ho w i>lics to he lu •: 
]n,)Sition {{} debate ecnnoiuic !pn‘>tions elTe.-tiVely ol' to Vote niiec 
them cu;\scit*ntioim!v sho;d<l Im‘ famiiiar. 

And if tie.' ho(,h c()U>i.'t- fo:' the mo^t pait of destrmaive iiiin 
(dsiu^ of ])opular lalhu ies. n i> hecan.-^o .-o nian\' iM-onoimc talLc lo 
are so eeiierall}' popuhii' partieularK' ainone; the puhln- men 
whose credit it is that tlieir cut hu.") asm lor ludiaii \u-llai'e i.s errana' 
than tlieii' leisiirc for the rxten-tve >tudv of economics. 

!l is indeed almost iuevila.hle tha» in a hi)ok ol this kind, tia' 
Itrmeipal object and nect.>sir\' ol which i'* to cleai’ awav a mis' 
i>f miscoiU’.ept ions, then* .^honld lie a tendenev to pnaich rateei 
than to prompt, to cratii-i^c mthei; than to in-.pire a tendciicv. 

* By IL (.'.ilvrrt, B.se,, 1, In.,rj.*ri,i.r ,,f c. .p.-t vCo -• S-ririt»>s, Cio. 

.NMit try Gatcit** Pjo-*-;. Pph:**. P^. S. 


( 27 ' ) 



'rui-: WK.M.I’H A\fl WKI.FAIiK 7’ UK 


273 


j j i is\ f*VKi‘. \\!nrli tin* r<*\' to luolc for u'onlsiiKssos in 

,1... position of iIh' iiutlior. ovrii a' tlia lisle ,,f liiiusalf appoaript!, 
li \ I M't'r rit ira 1 . 

The main tlirmr ,,f th.' In.i.k i,s llir l|.•pl■|J,l,.|l<■,■ of eponoinic 
pto'iivss in tiff* I’lHijith priiriniiiv <0 .n^ijfuitiiial *[nvelopiiieMt. 
xvln. fi. fnHU tfi** ^n<)irj-a|ihiral pnMtioii aiul tlic iuitniv,,f Uov rnsounvs. 
must almost iimvitaMy ioriit tin* foiiitdatioii oi any considerable 
iuilusirial cxpaijsion : and 1 In* disadvanta-c to tlic Province, in these 

rirrinnstaiiccs. of iwtrictim/ the c\i,oits f,f \vlu*at. and the floubtful 
advantage of taxin^r imports] ni inufad lu es uc eliairly and fullv 
set <Mit . Hilt t lie obstacles to f‘< onoitiie develojunent in all directions. 
|uese!it(>d bv ivliLMoii> ] rejmlirro -ofia] customs, and cenerally liy 
exwtlni: Cfuiditions dm* to InMoim-al . aii^t^s are iimisterl on with a 
caiKioiir that alino.^t oh-eiir.*- even the author's einliiisiasni for 
c-i-oiM‘'at Ion a> a |Mnaeea l-U’ riiial dt'lieieiiea^s : ami tin* readi*r 
will hn-l it ditlirnit to Ira.i' (eiteath thh^ ma>> rtf home-truths ai:v 
ether hroatl eonstrm tive m-a- a< t., ih-* lim-s mi which economic 
(|c\n'!ojiineiit !U the lh:n]ab nia\' ''aft K' jU''* ''*mL 

K\peri.*ne.‘ !nloftuiiat.h\ dan^. that ]Ueae}iirie alone has 
hnie it an\‘ ctTei-t aji\ i . a -i >1 1 ; ! b- lime; ‘ iun>t * and tlieie 

ares(‘v.ni ' immt^ ' in th. iirM l :: iin,^. .a yauc 1 A i. far ir<s (‘fTcetive 
'ran' .trid a .--miileif 0 mt : ! i - a ! ’ r a i r.indid • x■|in^b nf 

c\i>tnu^ detect'- t|cniau-l> n-a oidv aii <'\i ilaie.t nm .a uie < aimes to 
win.-h tla*<c dcf,‘( f > are dmn bm an explanation m* >a ! i>tae!< .rv as to 
t'Ualile theve can-c'^ to b.‘ nci^atived b\' the c | )] >1 U a t loll if tliC 
]‘liuci}i|es di'^ch.^cb 

111 this the author falls sjaut . iim attilmi.* is fairlv represmited 
t'l tie- following; ]ia^'.a-c. "To sum u}‘ the aiy^iimeiit. it max' be 
stated that the mam eaime- the poverix' of the Ihiujab are to be 
dn* hisTntv of the Pr.aiuee. It should )»,* sullivit'utlv 
if the ma^s ot the p.'ople in anv eountrx' are ]ioor. it 
liinsi beeaUxM they are not doim: uhat is ne( es.s.iry to make them 
'I'*! ■ tin-\- are not usiULt the tamoi> ot \\,*ahh in sullieienr tleoi.an 
^i''Hit}u>it folhtu s that \\hai t lam a re doino immt be eeonomirallv 
T\’e ; and s<» all lupuiitu' must, if he is holu'st. eataloetie a 
of lalse omissions and defects. 
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■■ riiore has haoii iu> systematic tliritt result ini' in the iU'euiuula- 
tiou uf vast wealth., such as is tiow foinui in the Xnrth-Whest 
Euro]K'. Siuh leaders as have aiastm have hecu craiia'nnal wit’ 
dynastic or lelicioiis matters, rather than witli prdUleius of increasing 
production. The general sentiments v>f the ]ieople liave tiot run m 
favour of the steady aicunmlation of wealth : on the. otlum hand, 
they have been directed t(‘ the condemning of mere material welfat.* 
and the exaltation of things s])iritual. Even now a mendicant 
excites more respect tiian an ethcient artisan; and tiiousaiids will 
listen to a policy nf destruction w iio woidil rmuain iinmovi*d lo' tlia 
advocacy of liarder work .md iui>re ctliuenl labour ami as a 

panacea for common ills. Tla: attitudt^ of the ]>eo])lr is still jwi 
towards material tldnaw I'dirthor and (■< *u!iort<‘d with this, tla’n- 
is too mucii rcliaica‘ u])on a llmhc!* I’owa-r and t*M» littlr rriiaic'- 
upon individual ctTnit in >tniug!mg almn.^ tlu* imas lixrd bv that 

Higher Tower, (iovartimcnt ur ind i.- c\j,artad tn iiLakr I all 

the deticieurias of tla* ])rnpla. \ mil it is a}'SiTiT»‘lv burnt int»> tla^ 
luiiids of cvluv oiLc that hm ecunoinir on.^itiMU. is mainb' his tiwii 
fault, there aan la* little im])rnvrmcnT . ddi** spitii of srlfdah,. 
must bo nursed ini > a pi.»-ition oi da.miuatirr. 

There beitig no savino:s inherit'd from gtein-at imH'- none bv. 
there is no capital laoiduu ue-'ancs for the maomt. (n tia* alo-^aiwr 
of capital there i.*- waiitmg tha diwaligaiiain ig da* )ug'‘niii!\' to u.sr 
it to the best ].uij)o-a>. Intallioant dircatiou lan^a sinus has h.td 
uo chance t'.j grow. " 

And though th*' author maka- -'Waral thuaih'd >mrgast ioi a- 
to what might ia doia- l!i hajtpiai' and fora^hadoA 

at tlie foot ot ]’<cg^* 'ion. a 'ii,;,ptta' “i naur oompi'ata‘u>iv»* proposals, 
tliere. is, aft'T all. no in.-piiat a ai to bo f.jund in thr onlv ram.dnim: 
chapter, in wiui h tla* <[Ua-!iMU of ' ihotaot j. ai o|* Fioa Tra-lt! is 
shortly discn.ssc'd. 

Tut a i.u.-sV oltirial ita> Iitth' tliuo t.U' bf.Uarv Work : the bo.-k 
tepiesmtts an. ouoMiaa.is .uiiount oj woi-k that numt have gote* 
efjuip the antt:or }r,r fd^ otip and a poin-ai <'f tfa* praf laa >ngu‘ 
tiult ill its ronipo-it K ai . kilvP'jy tloin fuatiaia! whmh }((■ had pravioi!' V 

published o\ei' a ociies of yaarsj he hurl weaned oi an eii«|uirv whe ii 
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{; • fouivl oiuli(‘s.s ho('aus(* iip had hocoino too stulo to bring it to a 
satisfactory ciuiclnsion. 

Aud ]>crliai>s tlic book is iftcr all Juo!‘c useful ainl stimulating 
I'lit tlK' la<'t that it s(‘ts a ]mi/,z1c u'lthout giving an answer, (rriinting 
that the iinniediatc causes (d [clativo* {>ov(‘rt\* in a ])otentiallv rich 
Ijjid are those (Icscjalxsl, what are die luu lauicntal |)<)ssil)ilities 
,,f ilic situateai. the exjiinitatinu nj whicli iiiight in(lue(‘ the ])eople 
nf die Ihui'al) to iiituid their va\-s and tn adont an attitude of 
u'.K'tical and euf‘rg.‘ti<' optimioii { In u- if tiaith will have it that 
riie eetanaiiic jxivitmu (‘i i‘\’(U'\' man niaii'K' hi< ij\v!i hiult. cliaritv 
jitsHh iliat the taulis fd the imxu' man are im h-sv exnlical 'h‘ than 
the '^elU-at i-fact inn «d hi^ nmre fortunate brotlier i- fnrgivalde 
while faith ill the will iu‘jn,e>< of the >i irit vives u< }io])e that tlie 
wee.hnews the lh--^h ean alwa\w he turned to cood acc(JinU. 

Mr. t'aU'ert him-eli attiioutev the faid* ultiniaTelv to the 

hl-tdlW' nj the !*r<i\’lllet‘ : hut hr aO]xM!«. tn he dlVel'tiM] hv its real'- 

Tious (111 th.e charai'ier oj li,.* pet.ole trom giving sullicieut weiglit to 
tla- main ciia raet ‘M-ist le of liiat it-“lf whiciL from an eenuo- 

!!!!'• jH-mt o| vims i'' >,u'el\- im'’eu! It S' aial to it> inevitahle resnlt. 
[' e:i>S' ei )Iid It lo'm. a fejtile -oil. .a U, | .1 rhm.ite wlileii allows of the 
laof iiat i< ai of t \S o e!n|.- 11 ! a Seai ,1|V Unt I M rtielllarlv enurlueivo 
I • thiift. S et a hi-'tors' of remnaaiig ]ie[[o 1 - wiien ne* mere ]>n>sassion 
of we.dth made life it^di in^t'eiire i> -uiels- one whirli slmuld he 
med to illimtiMte the neces-its' of -e, urits' a> a condition in the 
alnetiee (d ss'hic.h tiiTift is I’aidlv es'cn a virtue. 

The llrst and greatest eeraiomio aim of Puiijaln and indeed 
of fialian. politician^ should he such a guarantee of sei iiritv of life 
■lud proptu'tv as will give a nrmouahle pr(*s]teci of the enjoyinout of 
savings. 

And is it not inmsih|e th.it the void of mndi of what Mr. (Ailvert 
rotidemiis goes dec]>cr even than iiistory ? 'Die diaracteristie 
t'alure. of sulot rojiical ilim.ites such as that of Xorthern India is 
thi- c,\|reim> form in which \aturc ('xliihits her forces. (If these 
extremes tin* Pm jah gis’cs goful illust rat i<ms. The surface of a 
b'sgi^ lua.ss of mountains worn ot! and s]uaMd over an alluvial plain ; 
df'sert wateroil jteriodieally l>v Hoods : extreme iioat in summer 



•270 


AnRICrLT\"RAI. J(^URNAL <1P IN'DIA 


IXVIII, II!. 


aivl frosts in. : -tlu^so a.ro i^ivat inai\ifostat!oiis of Xaturo ^ 

Oavi's aiul rail iv tunuMl to great arenun.t : lait how helpless is thr 
indivithaal ai^aiest tlieir ioinu'n.sitx' ^ Is it aiiv WDiuler tliat wheiv 
Xature a<]opt< so arl>irrar\ a mini man arcppts her gills with .1 
philosophira.l ?'edgn.anon whirh. until he ran couti'ive some eoiu- 
parativ<^lv eilertive svnem of onmn)]. is luU iiiiiu'cnmiiig ? 

Mr. I ahum in. fart himself ilhmtratrs ihis virw whni he savs 
in Ills [utrodmUiom "On the great alluvial ohiiiis, a mere sm-atrljue^r 
ot tlir- hu-tile soil and a handful of -red wiH set the forees of nature 
to work at the ] lodm tion of a nop. Xatiov appear‘d to In* so 
hoim.tiful that men IUmmI dw little; the lard is the gift of uatiire; 
and wluit nature pi'ovide-. u]Ma' tiuit man sMh>i>ts. In iMigland 
it is far otherwise : the lai'd. itself wes rtever so kuaih' : as it e.xists 
at present ir !- almo-t entirely tlu‘ work of man : the averagt^ vaha- 
of agrirultural laud n verv lotle if ai v moro. than the value oi the 
iriLprovements oau ritsl our hv it< snoeessivt* ou neu s. Ihit le* hardlv 
seeim To rrasp tlie si‘j;mtie.inre of this r<iutra-t. 1 lie gills of X.tlun 
in tlie Punnd> are ovei'whelmim.r. aial tln^ organ.izatiou re^piuv'd ,,11 
the part of man to inoreas» ThruL is prr .pm t ioU;it el v nivat an -1 
<lillieidt. !t dell and- m tart rmit.M aoriMU ou an ruormous sralr 
su. h as ]>a- onh' m roeent vear- maiio p-.-dd- th- o. ,n-t nnu luu of a 
few great raiial- aiel raihva\'.-. 

And a iralixitin!, of thi- idnmatr faot. rh.M in.dividua! in-uili- 
cieuev and e>;po-ine to loi'iugn aegir--ioii aio t!a‘ poruhar daugen- 
rif India m grfic'-a^ -md 'd the Puiij.to OilTlridar. siir’el\ gise" 
rate a ddffereiit view-po.mT from tliai rr] ur-.aped h\‘ the statemrut 
that ■’ fiolitiral reui.'dif.^^ will n"t niro eo^aiomir dls. 

The untlior. our fre|s. mal:.-- 1 00 lot h* of the a.stoimdiug develop- 
tlKMir whieh hi- hook loVrajs in tl^e i’unjah siiLt'o tir* r-tahllshmelLi 
of Fax Ih'itanmra ; aiid ot tie* «d,viotm [an that not oiiiv hiture 
progress hut the maint.uiate r o| what lia-.do\HU' l.ri'iitlfm*' depmd 
eiitireh’ oj) a ''ale* ])ol!tica! idea! th.it will lieep India stl'<‘Ug and 
united. 

On the. otjou hand doe- he Hot al-n III d\'e too IiUieli oi th'‘ 
faults. oinissio!i>. and dejej ts whieh he ( atalogne.s, au«l whieh woiimI 
almost rmtainlv disappeivr in an ato..widu'ie more, favourahle to 
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,,i, :ivss ? TIk‘ in(lu(‘U('(‘ of ])oliti( s mi iM oiioituc's oxtends beiioatli 

Minus of 1 ‘Xlrrual S;lfi*ty aud iutnrual oiiity : thr* wliole (juestiull 
,,] ti,‘ fiiiutioiis of < M»v(‘nuiu‘ut ill snciiriu-v tln^ accnimdation of 
,..i,,!!,d au<i i^iiidin^ its is osvriiti,dl\' oiu* fnr iMilitical discussion. 
Cr.itUfd that tfa* diivrt ])r. Mluct iou nf m itn ial wealth must l)e 

tu the eliei'ov of the niau oil 1 lit* sjiot wlier*- it <-ail he cultivut(Ml. 
tluit cent ialize<l ( «o\'erhiiHait sfmiild eojiceri! itself oiiK' with 
lirM jaiuri|>le>. tliere i-eitiam Kuowlrd-,. -in^l J ii< tlu^ two 

'^h‘;io-^t ot t hr thfi'i* rIr)iL‘‘!it^ that ro to !ii,d\** Hi) \\e;ilt||, witll 

[VLfiird to whirii t hr fnilrt !oUS ot t io\-rM)nirm h;iVi* vtlll to he deliued. 
Tlir <!i><oviTy (h' truth. r(»iiiiii(,r,!\- (,,Ilrd ^M•!rJl(•oy au,| the wise 

Molt of rh.iuiirU into \\hirh l’airiM\ ' au hr >;ifoIv direeted. or 
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will have auv nlfin\:ite result other than to iiu-rease the density of tlio 
population, unless the individual is lirst stai’ted nu the ladder nf 
divenpuiz funrtiou< whieh is the essential element (d agrieiilt uml 
•as of all otlier indiisti ial pn\Lness. 

Trotits in the t'aee of eonpvtition de])end on s]>eeial skill or 
etheienev. 'Idie innovator in the Ihinjah has to roiuj)ete witli a 
mass of small ]ioldei> with all their apUaintages in u.U liaviiig to Imv. 
and wateh. hdunna and entvenrhed hehwid a well established svstoiu. 
on a fertile Si*il : and oulv the rom-ontratimi of large aimanu- of 
e.apital in intelligent liaiid'^ and tlieir devotion to a nmsistent ih-:[\ 
van survive the long t*\]>mienee of e..>tlv faduivs mwo^Nirv to i.rihe 
to eeouoinie fruit!»m experiment- in the ada]Uatnm of novel marhi- 
nerv to the vagaries of a rrving elimaltv with tlu' help u! unskil].’>l 
men. 

The agrieiilture oi tln^ Ihinjah lia> he.-n plaeed lomp.naihv 

<m an assured ha-fs of on the (^xi^tmg jdine. hy tht* mp:-; 

extension i>f irrigatinn ; l*ut the di {ferem nt mn <-1 the jimed-W' 

of the' agrieiiltural lalMaiivir whn h wmiiM mak.* the i‘xeivi-^. , ; 

organizing ability ])n.iitai>h', 1 ki> imt vrt be-un. The rimj r, 

bulloeks are larger tlian inoF^t Fiab.m bullnrks. and -o .Mrn 

nav for theirdiiver : but tieo- will Imvo !>. b^ v..ked in larger n-.n-a. 

or other elaborate neMns cf tr.ieTi.in will havr t.. i.e int n>dia 

to^^nher with a ^v.'.iem <>f laving i. nr larger iehd- l<>r i-tli-aetu iro-j:- 
^ ... 
tiom behu'e theiv sr,ipo fnr mtollig.-ni a m indepp'n.kaif aiipta-voro 

of aetual cultivation. Idle hiinjab is ])»>r)m]»s i he br>-t m ia'irr 

but he will have to be tialied tn look afmr an<l rniik a e.e.v th.ii 

vet to Ite produer'd bef-u'c tleu-e an oj)ei:jng for ])rnjital'le <;.nv 

enterprise. 

Towards sueh neee,>sa,!‘\' eoneent rat ion of tM pital m al^le IrnW' 
the old svstem of ■ might i- right ' was elTei-t ive. 'I’iie nrwer -vo. 
of &:inctitv <}\ contr.nu. under whieh tia- wt>ak sell their lreed<ee i" 
tke strong, is ]>r‘rliii.]>s tieue ftlreti\’e .>till it it is alh^wed lull iTv. 
The r^reat hmdlord,^ of Idigland who. as Mi. ralveit saN s, inin to 

o j 

great im})rovements in I'airopfMn agih nil ure, iteraine great 
rme or other of the.^e systems. But tie* roiLS^nuu-e of tin* worlo i *' 
revolted against unrestrieted eotnprt it ion ; aiul the usurer gl^" 
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wiaiM iu'V(M-tliolesH hoi-oriu* ;i t(‘rritorial luatruate, if not foilcrl of 
ambition l>y restrirtioiis, (io<,\s ncjt. as experience shows. 

}iiinst>lf in fanning under an iudian sun. Who the)i Imt 
{i.Arrmuent is in a jjositioii to ])atronise resean-Ji into these fumla- 
luoutal ]>rohleins of lural etamoinics ^ 

rhen again, the fai t tliat tin* value of fnod. an<l of the perishable 
raw' materials ])rodiieed l*y agriiadture. uecessarih* rises as tJicv 
ln,'<eme inort' (.‘tiiiuaMit ly useil, owing to the ads’anee of sc’ienee and 
ocoiioinv in tlie ]>rc)durti(ui of the more durable materials i>f which 
mai liuieiy is eonsti uete<I this fact uivesgnait seo])e h>r the develo])- 
liuait of >mall ])o\vm -mai'liiiiery hu' agrieultuial industri'es. such as 
rlif* M‘])aiation <>1 oil, ^ugar. rotton lint. (Ue,, near wiiere the crops are 
tridwii: .sij as bnth in s.ive umuM dssiiy trallic To and from furtlier 
(■nitres, and to retain a largm' consuming ]Hi])u]ation <.>u tiie spot 
wlaue the bulk of tlic things which the\' eon^unu* are ]n'<Hluced. 
Hut no nin‘ w ho would < ari* t(( manage* >uch a small industry would 
liav(‘ tin* large c.ijutal ne(d> n\- t(t bring the initial t*X]>eriments 
with the ntu'esNirv machines to a succvcssful d inclusion, though once 
iutrodin ed thoir wimhl be an uulimit»*<i held for intelligoiit improve- 
’■eiit aid orgamzatiom riu*"** and •^ittiilar investigations i-ome 
sixIcimI ;dnMd\- within the ^ropc of t!;o .\gncultural and industrial 
bcjuirt m»Mit s. blit till* known M-aivitx' ol funds eN'en for such vital 
Miattcis a'^ Meleii-o and Ihiblir Health must of ue(■essit^■ restrict 
luvotigatioii on lines that would i-' imniediatel\' uu]>rolitable, 
biwever full of ultimate pidmi^e. 

berha]!,^ the mo>t startling fact ns’orded in this book is the 
in the average price of land sold in the INiDjab irom HI times 
a>sevsifient for la'Venne m !s7o. t<( loT tunes that in.l91t‘>.- Such 
■= <hs>ipation ol economic re oaict^s among a populadon that has had 
Ha ( li.nice of learning thrift i> >urel\ impolitic and economically 
Hichtvtive. .Moreover, is it mu uutair to the vast mass of tlie 
tliat those who are so fortunate as to obtain canal irrigated 
‘*H(l should I't'a]! an cnoimous ad\antage winle doveh)])tuei\t 
f^‘Uer,,j|y is rest ri( ‘fed l>\‘ the necessity of ] saving high rates of 
Hitercst ? really absurd that a ( loveiiiment should have to pay 

iut(*re-t on borrowed lUwueA* at all. wlion it could without ilitlicultv 
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ret-iin in its hands an. atuoimt of laud revcuuo. sullirieut to put it in a 
position of a capitalist lookiu- round for some m-aus of luv, 

assimil.itiug the facts so I'arcfullv u-corded and t!ii> 
aroumeuts so ably set out in Mr. (’alvert's book, the rcprcseaitauvr. 
oAhe people of the L’liuja!.). aivl iuileed of Fudia. will di'teriuiii"ilh 
review the economic position and realize the loriuidalile uatmv „t 
the problems presented so that, instead of crvmg blindlv t,,„ 
protection from imi.orts of manufactures and rotriction ol expun- 
of food, thev mav insist that laud revenue and water rates sh.ill I- 

adequatelv assessed and that funds shall tlms lie ptovidi-d. In 

interest, for the development of local resources .ind rommum. min,.. 
and for economic research -then indeed tlie ■■ Wealrli and Wcltav,. 
of the i’uujali ” will have deserved its title and an hoiioiireil pi,... 
in the libra lies i)t Iivlia. 
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('<iTTOX KHOM TIIK 

PKOIiIt[’>S OF BLUF VfLK S' tlEMK. 

BY 

siii JA^^KS (;riiR[K. 

FcM. t>f IIk' Blur Vilr ioll Si-|iJ-l!\r WtM't’ ])u})]is]ied 

ill rli** iau Sfi iiuii uf Thr Tf'fi^Ir S>( pplefneiU ol 

iM'hiiia rv I!M!K Kradrrs n'r.iil that llic ]>lau-^ < the 

( (||i^I rut I K m (if A ( l.iiu at \\ a r. a ] ua m » a iial laaihii*^ fi' un the daiu 
tri that part df tli<‘ ••ivaia ])laiii to U" in igati'i i. atul it system of 
auallar irriLiatmg caiuils. 

Work' w.is lia'^au oii tie* fhra*' ( ►] a ms m tla* aiitiiiuti of tlie 
sihi*' vrar, Imt lo' .lun<‘ it Kt'raiii.' i[nita rvideiit that the 

ortLMiiaj (‘stiinat<‘ (if r.\]>iaalit nna ]>i<-tiart'<l ait*'’ rlia Armistice, 
w,i> l]ki'i\- 1 <I hr i‘\ra(Ml.Mh t.wiiiL; tfi ihr uuivrisal iumvasa in costs 
i'''>ii]t im; fnnu tin* war. After a hetaili'il (‘\<imiiuit imi “t tlic tiguros. 
i ri‘vise(l t'>iiniat»‘ was ilra\\m i!]> in tin' (dlldwiiiy Maicli. ^^uhse- 
‘jUiMitlv. an luih^pmulcnt l•\]Mn■t was invittal h'diu kamkm'l to visit 
'Crl t'\aniine th(‘ works airi prep.ni^ a report ou tin' nc'tlmil and 
''''tii!i.at(‘il cost of eai'iwino out tlc' s(*li(nu(n Ilia riytoit was dulx 
m k’ehruarv Biirmu:; all tiiis ]>c!'io<l nptn'atuius had 

g''?L'- ^teailiK’ ituatnl mneii had Inam ai’eonpdislual. hut at the date 
''t tliis re]M)rt funds wma* appiaKiehnm ('xliaiistiim utui tlic Sudan 
was not ni a ]t‘wui(m to provcle additional funds 
('nnsiapumtlv, Iw arrangement with tlu' (auitraidiU's. 


tWprinUid from Th* Tim*ji Trad* finppUmtnU dftt^ 30th P^cembfr. 1922. 

( 261 ) 
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wlio were working on a oost and ]>ercontage basis, tlio (Uwonnn.iu 
liad perforce to torininato the contract, and operations \ven‘ aliimst 
entirclv suspended. 

Datk of completion. 

Since then necessiirv arrangements have been made to provi(l,> 
funds, and a contract for the com])letivni of the work was let last 
September. A number ot tirms were asked to teiuhn’. and tiio 
contract was secured In' S. Pearson Son. Tamited, \^■]lo sulnuittol 
tlie lowest tender. This hnu is now in i harge ol tlie work, wliirh n 
to lie rinislied in time for the ])lanting of a cotton cro]) in duly lb25. 

The total area of the dezira. tlie ]>lain lying between the Wliitp 
Xile and the Blue \ile, immediately south of Khartoum has be^al 
calculated at ap])roxiiuately io.ooo.ooo fcddans (roughly as mauv 
acres). Of this area it is estimated from tlie general soil couditinii- 
and the results obtained during the last eleven years oTi tlu* cuttnn- 
growing stations at Ta^'iba. Barakat and Hag .\lMialla that a larg* 
portion ot the area lying lietween the 14th and loth ]»arallels <•! 
latitude and comprising s(une R.ooo.ooo feddan-^ is < i])able of growiui; 
cott<m of liigh. qualitv and of s.it i>ta'‘tor\' yield, h’lirther. th^‘ 
irrigation of this blork ]>reseuts no s(‘rioii> diibi ulties from t!:i‘ 
engineering ])oiut of view. 

The area u])on whi^di a eonimeneeiuent is being mado eian]!nst‘^ 
a Idook of ddO.Ooo fcihlans. in sha])r‘ a riaigli oblong some ST kihaii. 
in length aial averaging in width alxiut 14 J kilom. It begins at a 
point 57 kilom. north of the Miikw.ir Ihim and extends uortlovarl 
along and immedicitelv to i1h‘ west of the railway line from Seucar 
to Kluirt«jum. 

The first pumping station in tlu^ Hezira was established in bdl 
at Tayib;i. which is situatoil U kilom. nortli of Wad Modatii. 
The object was to test tho suitabilit\' of the il»‘zira s<iil under ii liga- 
tion for tlie ])roduetion of eotton and other rotation crops. I h' 
management (d the Farm and the e\]>enmrM\tal work were pl.!‘<d 
in the haivls of tin* .Sudan Idantatioiis Syndicate, Limitc‘d. wiurli 
alr^‘afly had liatl eonsiderable ex])ei’ienee in the cultivation of eoU"!! 
under irrigation in the Nhjrthern Sudan. 
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Acreage already planted. 

TIlp area luuier eottoji at 'Paylha was rapidly extended, and has 
lor><>iiie time now been about 2,00(1 fed<laus. fu 1014, the syndicate, 
at ils own expense. erectiaL a new ])umping in.stallation at Barakat, 
a short distance south of Wad -Mcdani, where some 2,000 feddans 
have since benm plantisl with ctUtou everv vear. In 1921 a nuioli 
larger installation w<is ererted at Ifag Alxlalla. some distance south 
ot ad Medani. I/ist se^ison there were (bOOO feddans under 
nit ton at this station. I he cotton acreag<\ therefore, last season 
laiiupri.-^ed altogether some 10. 000 teddans. Tjie syndicate is now 
hnilding yet another iu>tallatiori at Wad-el-Xau, whicli is situated 
^till fuither .-outh. In the l!t22-2:5 s.*ason it is expected that there 
will he 10.000 feddans under cuttou at Wad-ehXau. All of these 
.nttomgrowmg areas are situated within the area of 300,000 feddans 
already desrnbi^d. 

Kxperinieuts liave been made with all the standard Hgyptiaii 
varieties ot rot ton and ><*vci.d long-stapled Atuerican .sorts. Tlie 
liitter gave exrellcnt lelui'n^. but extended experience lias shown 
that I*>g\])tian sikel is the most ])roUtable cnttiui for the ftezira, atid 
diis is the sn]r vanc‘t\’ umw gi'own. 

lie* most suitahlc time lor sowing fhe rution has been ftaiiul to 
he the latter half of dulv oi' t*arlv August, and the ero]> is practically 
Uatliercd Ity .ib«int ih<* tmd ot Marrii. || rain tails m suiUciout 
'|iiautity after sowing, germination is im^nred bv that means ; other- 
wise n.<e. is mad<‘ of irrigatupii. lattle resowing i> required. That 
ceu(ht Inns are extiMordmariK' lavtuirable to germinatioii is evidenced 
the tact tli.it wdiereas in hg\])t the u>ual seed i*ate for cotton is 
1 anh-h bushels) to cverv 3 or t feddans, on tlie (lezira 1 ardeb 
IS cniisirlored sutlit lent to sow 10 fed* la us 

1 he (|uality oi the (ie/ii'a coliou has from tile beginmng been 
t'‘]Kirt(‘d on with nuiioiaii favour. l|ef(Maing to a saiiqile submitted 
linn in 1 91 S a rot l< m expert di'sci ibed it as '■ <‘xc(d lent and as good 
an V mtton 1 have smui grown m I'lgN pt '. tlie .staple is iino, long aial 
and it has remarkably liiUe waste. The colour is slightlv 
l)L(.v ner than Kgvjitian sakeb ’out this makes iio dilleronce to its 

valu. 
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Important points. 

T1\P is done with great rare, aiul as a. eoiiseqiieure di,> 

grade is exeolleui. Idie \vlu>le eiaq> is des])atelu‘d to Livei]>oo) ior 
marketing, wlune a large }>roporti(ai of it nsnall\' eomniands a i n.- 
miiim on fully good fair sakel. As oidy nue varietv of 
viz., sakel is grown, and as tiie ginning id' the wliole rrop and 
distrihution <d the seed are in tlie hands of iaio hod\'. condit ioji.s .jj.,, 
peculiarly favouraMe for rlie maintenaui’e of qualirx- and for tlu- 
rapid disseiuinaTioii of anv inq>roveintMit of strain ovor the whuk 
area. So far. riuton on the tlezii-<i has not Imvu sulijoi-ted to iHiv 
very severe ravagrs liy insert ]»esTs or l>y tlisease. 'I’he pink' 
bollwoian. wftich talces surli heav\' t<ili nf the l•lg^■'|)tlan rna., 
made its anp«.'aranee in thi* ticxira "onir N'eai's ago, hut n )“> 

quite a minor thei’e and shows no teiuleinw to gtu o\n ..j 

hand. Recent rc.vaireh carried out in h’.g\-]»i uitii rt^gatd \<> 
the conditions oi teni]>cra tnre and Iniiiuditv, under whitji ti;* 
pink lHillwo]-m thrive.'^, coutirm.-^ the view that it will ncvri 
become a serious pest n; llie tie/dra, thi the whole, tiic tJe/n.i 

is singularly foa* iroiu cotton ];e>ts. and the i icen iTcticc brtw.-r:; 

the end of ^h!lc|l and late *Ini\’ ol ,i (haul scasiui chai’actcri/ra 
b}' very jiigli tenqjeratnivs and verv low humiditv, when tr* 
plain is practicallv devoid of vegetation, fnrnisiics ground let 
hoping that ,i similar degree of ijjUJinnit\' will ht‘ eiqoved in !!.■»“ 
future, liic inainteiuinc«‘ {>} tin* existing practice of bumiug ;)!' 
cotton stii'ks as soon as the cro]) is gathered should s^uv a* a.'' ai. 
additional .safeguard. 

Tp:n.\nts' holdino.s. 

On the aixwa* eotToiL'grow Dig ^'lation>. whicji are, managed hv 
the Sudan Plantation.^ Svndii ate. laiuite<!, tlie laud is all leased t" 
tenants in lilrichs of thirty Icddans. tins beiiig the unit whlcl' c.-ii; 
COn\eniein|\ he cnltivatcil hy a huniU of aveiage size. Rach I iech 
is worked on a t href'-yeai' rotation, ota^ulurd of the laud being 'nidor 
cotton, one-third under lnl,ia, ..nP (,ne.Thnd fallow, [t is iiiMidoi 
tr. H]>piy this arraugetuent to the wlade th./ira .-rluane. iitiP"" •' 
more pU/fitalR- rotation can be iulnKiuccd. The question "f tb' 
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of stock t<i [cimI of! flic Ic^uniiiuius cro]> woukl a]>pear 
iifoi more attejitioii from tiici agricultural autkoi-itics thao it lias 

v,.t [vreived. 

W’irli regard ft) tim ori;anixat ion of ^cf f ItMiicuts rm the iLe\v 
ir-!'{; 2 ;atcd area, it lx; the role of t he Sudan Idaiit at ious S\m<licate, 
til • ( civci'nrmuit’s a<^enr-. To sipiervisc eulrivatiou autl eeiiorallv 
laaiucj,'* the stihetue. k'or this rdle. tlu^ Sviidicutr; is ])articiila rl v 
Wt'll (|iuditied 1 )\' its |)a>t ex])erieHi<*. Xotldiie turther, iiLdeial, 

is fvijuirt‘d than the a|)])lic;(t lou tjf tt^ pre^eiit oreaiuzatiou oii the 
rxi^tiiie ciittou-irrosviui; sfati'Uts !(p c<*><ive o.ooo h‘(ldau blocks, 
(irrat imjioi-taticc i> attaclc't} to the S\'ud!catv* < obligation to 

'•oiiitaiu au adcijUate stall tn iu<t!'Ui I cult iN'.it' a’> and sujiervise 
iiiltiNatiom Alrcadv' some lio.ooo It'dd.m- ci Miipl’ised u'lthiu the 
aiva ef the -cheme. aud at jirir^eiil n'!-iL;ated fioui the Syndicate's 
piimpnej, iii'^tallat ions arc under reL^ul.u' < ul nvai ion. in the 
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"I llic nuiiainder o| th.e area itieatly l.cu j it ai'M. 

AlO'ANa'KS \i\ SVMmAll.. 

\'cw a] ].llcauTs for tcnancic- are Ui a lai'ce iia-asui'e d<‘stlTnto 
e! ('.■mit.ah atld the Sx'ndi* ate lam to make a^lvanct*s lor ^ct.;ds. looil, 
lattk'. and im|ilement>. With ii’Card to yloUL;!! cauh‘ and tiie 
!!•■<! vter t ill, I'^U’ iim ilctneiit s, lacatAa-r. t he ^siriii .ite up to t lie ])rebent 
k:<s < (ili.sidared llt.it, luste.id of NU]i|»l\miL!' ihe.MU H Isa mote economi- 
‘■'h 'Oid Uiole cllicicnl ,1 rr.l neeu ii'IlI I’Selt tti uiuhltcke to bii'Llk II]). 
‘■'thivate, and n<lLa‘ tenant;-' hold 1 a ste.ou tarlde. whieh it does 
iU r.,>i ]u'i(-e, Aimthei' creal advant.iec (pjlei'ed to the teuaiils is 
the I, , , ,|)i>i‘ai !ve tnarketlliL: e! the eoltoiL aial the a ll'a liyel iU’Ut s jor 
^'hl'k' iUL; them with ^<M'd ^eed ot ^ound >ttam. 

li till* hopes entertame<i <'i the illur' Nile Scheme are realized 
(lie pI'eliminaiA' inpllllA' and eNpel'UUent have been, ot the most 
^‘'^liatistive eliaractei it is impo>sib!e to exaggoialo its iiu]*oriauec 
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THE DETERMINATION -OF THE TRUE STAPLE LENGTH OF 
INDIAN COTTONS. 

lx a HMciit iMniil)C‘i- of this Journal, au alystrarf was piiblislied 
it li liulIntMi isstusl 1 ly tlio lh*s(‘:ii‘rh 1 )nj)a rtiiiniit of the Jiue 
inttnii Sjmuirrs' and 1 loul.lrrs' A^MMiatioii (Manchester) on 
^jiiFininy^ t<‘sts for cotton ^M<i\si‘rs in which Dr. Balls drew 
Utcfiilon to tlic ]>hysical lucaMiiviiicnts wiiii ii it was possible 
to make on cotton ftbic. The hniL^ih of stajile of a samnle 
if cotton as jufli^ed li\' ordinar\' < oniineivial staialards is always a 
natter (it (ipinniit, whiNt e\'(“v\' plant-bi'ccilcr \N'(irl\init <ai eotton has 
iri'ii I < 'iifi’out(‘(l with th(‘ dill!culi\' ot pidoiny his productions for 
eiiutth and unifornnrx' of staphe 

As (l(‘>ei'ibt'd liv It'' invcntoia t la* "i >i tin' inerhanisni is essentially 
111 iu^tnuiKuiT for deTi-rniinino tlie orMpoition i,f cotton liairs of 
.'aiiMU'' ie!\eths in a Ltiyeu >aiiipic. Tlic ■■ "Icdot' ]>atteru is 
[(‘viihcil ind(^tail in a Indict in^ i'"'ned b\ the hhia/ ( otton >])inners* 
■t'd Ihiidilers A >''0( 'la 1 1 "H , and if I'> ''liiia a'lit t<i sas' hco' that a h^iit 
'livc!“]> hr-t prepai'i'd and approxiniatciv half a Ltraiu jiiaced in the 
f‘ci( li(i\ (>j t li(‘ sorter which i'' then t]'a\nn>cd aJ.ony a plush .'tiij>. 
Ihindlcs ot tibo' oj ditlei'taii hniLi;^h> are depo.’'i!(‘d at ditlereni ])oiuts 
’Hti:i'phi>h ; for accurate woi'k' thex' .n’(‘ nuooy'ed and weigherl on a 
iiicrod'alaia an lou' (piahtat i\a‘ work a ]iho((\gra])h or eyeu the 
!o[icctioit oi tie' stri]) is sutiicunit. 

A most instne ti\ (' report by Dr. Balls on llie a])pli( citiou of 
->* >ov\(M' to tie' ('xaiuiu.it loll of >trange cotton will be found in 
^h'. A. S. lNMrs(*'s !('( cut book on “(ottou lu Bia/al. " 


A Mi'UiiMi of Mi a.siinn;: llu' t.rn.;tli i f Hairs,”' l^y \\ . l,.i\\\n'ncc tUlls^, 

'' " ■ .! ill X Co., IOl’L’.) 

‘ iiHu h li^hti r j»ltvrr ]>* nsjuievl m Um' .aj^- of t»!u'rt ."laplo .. 'a. to th.ui wlun Uo.ilini: 
‘‘'‘i a cotton Uki' S.ikol. 


( 1^87 ) 
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AVo iiie iu(lol>tO(l to tho ((Hirlosv' of tho Uoso^ifch nopji.rtint ;ii 
(if tlio Fiut' ('ottoii ;iiul l)on!il(M's' As,-;oriat ion foj- o,,. 

results o{ a Tost of a staiulanl sIoiIjto sortoi' (as iiow tuatuifaot uri i] 
l>v the ('amFriil^ro aiul l\iul Srioutilir lusti'Uiiu'Ut I'o.. jirioe F'lni 
on oomparativeh' short -sr,i]>lo liuliau lottnus. Tho losults of il;,. 
test are shown iti tlio attiiolusl froipioiu y curvixs (Plates \’lll .iu.i 
IX') . For eonvoiiienee. h<ov(A'or. the ivsults aix' snnuuan/.iMl in tj;,- 
following tahlo : — 

PhKCKNTAtO; I'F U r.F FaCII t FNGTH (MEANS) 


Hair tec^ztli in inohc- ^ UurTUA Wai'vi Piunna Wa^.'-N ; 

'OX 1 /( v’!,, . <i;. . . 


lei - 

i' 

-TNI ;,v 

... ‘ (1 ar<! Siiv.r^ 

, C' niiit , , ■ . 

ou unf'< 'I f! it i(>ni-a 

[f’ard Sliver ' 
r<iniliti*>ne<j* 

f •• ^ 


; 

2 1 

1 

i .. M 

4* 

r,; 

.7 

1 . • " 

s 
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) 1 

; ■■ 

ny 


1 

7 27 ‘ 1 

’2 a \ 

2S ' 

21* ' 


r.', 

.-4'\ 


i .. 

24; 


12 

11 •• 

a 

■ 

\ 

1} . . ^ 

-! 


2 

i: .. 21 

] f 

2 

1 

r .. li 

1 

! 


i: .. t 

0 

1 

! 

dlie hist or V of .IN 1 (< 

sttfilL a 

]inri* line ^♦•|el 

tion fridi! n 

Ihiralelklnnal eottran, ha^ i 

.roll d»‘-c 

III '*‘d in Idi-a Ihillet in No. I'J 

d'his eoTtou has kieeu ^ho^A n 

\>V l'e|M 

ated ln!!--r,d'‘ ii 

lill rri.aU O' i 


suitahle for 10s ..ilO 2os ueft.- in <';iwnp<iie ;;n<l f<a 1^" 

waii^s uruler favourahle eiaaliti'ais. 

Bunna Wagyi i,- an in<ligeniai> cntton on wliieli the ,\gt ieiil- a - 
Depart are now working and on \^hieh spinning tests ’ a>r 
since heeri ariangeil. do olniate dillienliii'S in removing leal ' ' 

* Con^litifineci ty standing over w aUr for 21 hours. 
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SLBDGK SUKl hK KKIGCIKNCV TKSTS. 

25 hairs lak«.'ii tVoni piLl^ll at Narioiis pia.'cs. aiui the leiUttlh ot each hair mcuMirctl exa. 
Bciow are triHiiieiieiev ot these iens^tlis. 

l'-g> puaii (.'>a !.-!!, 1 iiijii ( 

ort InJiaa Cottoa J aiaun N‘.'. i . v. awn ' rr, • !, r i n.i •« .1 , i 








1 l/S icch 


i \ 
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tlir (‘X])r‘riiu<*ii1 was ( ouductad with a sampla (if canl 

slivw- javpaivd in 'tu liidiaii mill. 'riiiN lliouLdi ini(ihj<*ct ioualiie 

fi.i tii*' piir|H>s(‘ lor which t)nv<(‘ tests winv itiTen<l(Ml \\(,u](l hettcn* 

.(Vi'ldcd 111 UeU c(ittnit'^ >]nc(“ t Ih" |)I'(i( (“vs o} cai’(lmi^ liia\' 

]a;itt‘rially aller tlu* coiujiosit i(Ui of a of cotton. 

Tlir siM'oud set of enrv.*-^ fldatc Xi >l!o^\^ the ivsidtsida test of 

dic clIiclellcN (ff th(‘ I U ''I ru ! Oe ) l! , cal’I'leii om |)\’ actUalK’ lU<*a.SU 

the Icii'ith -o ll:li!.^ ii'oiu each of llie fraction^, h'roni the test on 

tcolilhed sll\a-|‘) It Will he >c(‘ji that tor t!i(“ lalitZi' loi' whicli the 

Urtniiib'nt wa- oi'iLonallN- di-iLOnMl iIm- et]iri.-iic\- was Itieh. heing 7t3, 

so. t)S. Tih f>h \K1. St and 7*J for the fraetion- .'"to 1;’", On .|X 1 

, ntteiL t ln‘ t‘rtie|enci«ss f( O' t lie t " a III I 1" f I act ion> wm-e S-t IXO' (amt.. 

■r-j per cent, aie! st ]M'r cent. o*MM*cnvel\. At h‘'' the elhciencv 

wrs oul\' .VJ and tlo’ I '•oitinit f^'niid nn-atisfactoi-v <ina 

|ort!v to the siiiall M/(* of ihr^e fi.c-tious. [| ’OMild a]»])ear from 

the I'oults that the s],.,ier ...Mro- in it- jii'csenf foiin is eajiafile of 

i^ivfiic very \]S(dnl i nforn la. i n at ciinermncj fii'litjn cottons witii a 

nieilal hair lengtli of to ; " and aluo-r. To secno* the host 

|)'o>ih](‘ res»dts a le I to adapt the vortei’ fo?- es'eii shoitto' crittons it 

!ie de>iralile to liiodlfv .dielltls thr .j/e . if tliC I'oU(‘rs a iMOnt 

ti(i\\ und(‘r in\'(r'>! ie - 1 mn. (hnoiigii ha- !i:ol.ah]\- heen said to .show 

tli;i! tliis insiniineiit shoidd lie of < a -n^ideia t ije n>e Ok those (‘naa<re(^ 

o ' 

ell cfittondin/eding a lei that it Jna\ pcifoiiaa useful liincUoli m the 
j'l'c]*'' 'ti maiion standards. 

shalgc -oiter ii.ts now iierii pMiciiascil h\- the Central Cotton 
‘ "iiiinittee .iu<l It iiop.'d to extend the-c le-idts in the luair fnluie, 
[B. C. ih uT. 1 

♦ 

* ^ 

PROPAGATING THE SUGARCANE SUCCESS FOR INDIAN 
METHODS IN CUBA. 

i'KADpKs (i| thi.s Jouiiial dl pt'i haps laaiienil'er tlie (lued^ud 
y^tein of jilantine supaK aiu‘s aiivoi ati'd h\ Mr. M. L. Ixulkarui^ id 
hiiiiiha}- 1 )epa 1 1 iiieiit . This <ousists ot ( Uttiiii; tlu' canes into 
ej thna' n(wl<‘s. leinoving t ln‘ two (aid Inid.s and jdautiiig the 

Jour.. Imitti, Sp. hu]. So. Con. N<'. PJIs. p. 12e, .and XIV, I'n a, Till. 



290 


AGRICULTURAL JOURNAL OR INDIA [XVIII, ni. 

set with the reiiuhuiug live ventral Inul pointing \i])\var(l8. Wry 
satisfaetorv results are reported from (;u!>a where tlie metlud lias 
been tried. Idie table Indow gives the ('uban results:- - 

Yield in Av/. per heetnre. 


V:\riety 

Sot with 

St“t vvitli ill 

eyo-hiiii 

its cyeUiu'U 

D 74 ^ , 

US,r>9<) 


T) 99 .. 

71.1">0 1 

tu.:r}a 

D lOS .. 

24,.VJa 

L’a.rno 

Vh’i 

SiXSOiJ 

7,\U0 

Crvst^ilin.i 

4S.ao<-) 



It is a pity the area grouu iu eaeh ex])erinient is not statnl. 

The extract^ from which the above table is taken stmncly 
ad\wx‘ates the practice i>l letting the bud beiore ]>lautiig 

with a view to ciunts^' tlie most vigorous shoots, and refers to tlx 
work done at ( 'oiinbatore.” ['i\ S. \ unkatkaman. ] 

* 

* * 

TESTING SPINNING VALUE OF COTTON. 

Fuk spmuiTig value <>1 ditleient gradi's, Narieiies. and coaur 
tions of cotton has been the subject of invotigatiou bv the liuno - 
of Markets and ( rop Kstimates of the f. S. Dcjuirtmcnr -i 
Agriculture fr>r a muubtu- ol years. 1 he iv‘su!t> oi these iuvc>t’g'- 
tions are obtained throngli «*xhaustive mauufai turiiig and laboiatoiv 
tests. 

The cotton that is to be iuvotigated is imn lia: cd bv cotU':. 
ex])erts the F>ure<iu of Markets atel < rop K.^timatcs and >cut t" 
different textile .schools and nulls throughout tlie count in, wh * 
It is manufactured into y,irn or < loth under tie- <lirect su])ervisi'‘)i 
of a corps of ex])e!t cotton-mill mei\ em])!oye<l by this IhncaH. 
Ihirticular attentioit i> given to the manufacturing ]U'o]'»*! tH’.% 
es])e'-ial!v tlie \\a.stinc>s of the (ottou the bheiching and byiin 
properties and tlie breaking strength of the varn and < lotin 

' Inttr. A'jri. M'nD-hf .\i(M Intrlliif.-m'*' \i\>\ I'-eit Me<.) i--' 

^ Vfrnk.'itnrnnn, ’F. H. -infi U. 1 Ir? itn'i I e' ltini'nt <>f N''W ‘S ' 

ii;iijortaUoiia, Ayr\. Jour., imiw, XVI, pt. I, p. 2i. 
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LAnORATORV KC^rilVMKXT. 

Saiuplrs of cotton from the hale and of the stock from the 
.litTermt mai^]iiiP‘s of the manufacturing procc^ss are collected and 
sent to the c<dtou-testing laboratory in Wasliineton for various 

* * * ♦ 

'riu* follow inyr a])])aratus is used : electrifal moisture-testing 
nven. s«‘ll-nM‘ordiug hyonaiieter, e(jual arm halatice. umhrella reel, 
n.mhiiiation yarn and cloth te>sti]ig machine. automati(’ humidity 
an<l tem]Muature regulator, rack, single .stiaiel testing machine, glass 
rage, dugle-lihre strength-tfesting ma(‘hine. t tiisiou-halance. yarn reel 
jnd earn tester. 

I.alHU'at<iry t^^sts of c(Utoji ami its mainifactiired products 
diniild. of course, he made iiuder uniform atino.splierie conditions, 
as variations m tlte moi>ture content of t1k> stork tvstvd will cause 
varialieus in the strength ami -i/iiigs. 'fhe cotton-testing lalumUorv 
imherefore e(jUip])e.I with an aiiT^matie hmniditv and temperature 
ivgiiLitor ulm h coi\tiolsthe relative huiiiiilit\- at ])er cent, and tlte 
t( iiipenit lit e at degtccs j* . ! )ii‘ Tetn])e! at uian lunvever, cannot 

'V I (.utrolled wlnm it is higliei 't lian To degrro K. outdoors. The 
artiud eomhtioii*; lucvailing in the laluuatoiv for ht)rh day and 
night arc rceoidt‘d hy tlit' ^elfoxsa.rding iivgiomcter. which is checked 
at u'guiai' int<*r\'a!s throughout the dav to a ^iing ]>svclirometer. 

'i’i:sis Koi: sTRKNtcru. 

! he \-aru is te.'>ted for strength under the above conditions 
sn die following manner: Twenty-tour skeins of l2o yards each 
ilitfciamt hohhiim o| the same lot of yarn ar* wound on the 
* * and ]daced upoti a ])air of ]>cgs i>f 

ac * This is ct)utinueil until all tile lots 

*'l >arn to he compared are reeled. Tlie yan\ is thou allowed to 
tniunii oil this rack ovtuiiiglit and luokmi in rof.uioii tlie ue.xt dav : 
dnit iv. sk(Un is talom from laich pair of pegs from left to 
so .^ii htatkeii at tlie same time and 

^^^dci a 05 per cent, relative luiinidity condition. 
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Tlio skoili is lirolvcu (Mi oithof tlio r(>iul>iuatinu yarn and t 
Tosting nuicliiue or on tlie varu tester and tlu‘ stnnigtli in 
recorded. Tla' droloni skein is tlien ])l:ued n])on tin* tor-ion- 
i)akuu'e or on a dirt‘ft vai'ii ninukei'ing i|uadi'aiLt, and tlio \Vfli)],t 
or size is determined and recorded. 

The averai^e (d* t1ie 24 hi'eaks gi^■es the average iii'(‘ak and ik- 
average of tlie 24 si/ings gives the average size.* 4’n idTset 
variations in tlie weiglit or size* of the \'arn of tdte dilTevent li.its 
a eorivetimi is made in the a\'erage >trength in in'i gioi't ion as I'L^- 
average nuinher vai'ies from tlie desired numher. AVlnm Mearhr.i 
or dved skeitis art' tt'sTetl h\’ tin* skthn iindhod. the varn is iv,‘Ioj 
from tlie nmhrella it ad insttml of from hohhiu"^. 

The yarn m-iv :4so kt' te^ttMl fni ^ttvngth kv rht' singh^-siiai;.; 
testing machine. 'Has ma.chiiit' nivt-s tlic stnaigth m onnci‘> tit o 
single strand and is list'd ]irinei| .d[\' in dt‘1 taniining tin' eomjiarativr 
strtaigth of gra\a khaeht'-l and d\-cd \’ains. Other comjtari'ci-. 
however, m.iv kt* maile. 

4’lit' single-hkre ‘srrtaicth-tc'.nng m.-n-hint' is n.scd To th*tt*i lai!,- 
tlie average strength of indiviiln.!] iihre" SMh-cted from tin* raw >i«>. ■; 
ami iroin diffci'ent machine" of t!;c m;iiudact nriug ])rof'ss. 

The moistm'c-testing fO't'u i" iis«m 1 t-* <h‘toMniric the moisra.-' 
eonretit <'>f eritttiu in the iadi' and ai dilTt'rcni |)tanTs of tin* maiiiila'- 
turing priH i‘>-. Thi" is import. oo, as t!if> mr-isikh- wastt' and ik* 
<'|ua]it\' <d* tht' ai'e |argej\- deot>udent ii]Min ihi" f.ii4i>r. 

ddie tM|ii;il arm kalatiet' ),,!■ misetdlaia'oim weighurg'- r. 

eonneetio)' w itli woid< snhmitted lo ij;e Ihii-eam The glass c.i^c ;< 
u.omI h » i- moiim imt lii'i't's toi- projrct loe jeiipt ,mu 1 lor imero'' cp:' 
work. 

VnKsKilV ATION OF 1 1 i }M. fcA fl- S OF llit: ( U: lo l \ .\ I . o FKtt 1 \ 1 • 
COTTON' STANOAROs 'tF IliF, I'-NFIKO S'l A I i;." l.N 
VA( ( IM ITllFS. 

riie saiindes jtresen'ed wtwe rolle<l in pun* white ]>aper and 
in a hlacK shf'et. 1 hev wto'e then ]d.ieed in a tnlx* with \*. ico '’I 


• CounC 
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,.,,11 .11 oil tlu‘ hottnm a.U(l ou the as!)<*st()S Was then 

pi t. (‘fl <>u tln‘ to]) this was witfi a <-oni|>act warl of the 

lun t<‘i'ial. TIk* tulxvs \\t*o* ]a1<*i‘ diawii down to a small 
jpwHiii' and iiioiiutad on tli(‘ laoks hv an (*X]an‘t t'lass-blower. 
■\'h‘ i'ottoii in t*ai h s.ailrd tuhr is rhnvfoiv ])rot<M‘ted from liglit 

•trill oxidation. A tul! sot of tuhos is slaiwn in tlie eotton- 

tot n IL; la h< ) 1 a t ol \ t oi' * *' j 1 1 < 'a 1 1 . >n, 1 1 1 a 1 !' j M )Sa<. j S. | ^ . AVlXTFRS * 

(Wfdr lld/Vd. LXII. 1^(1. j 


-I’orti.MH ..'ri-tt.-i t.i i : ! n a r. t i' 'lo n. rlj.. .ri-iiol ,.rti(ao. n.,t reprorJiice 4.1 

* * 

SOME PHYSICAL MEASUREMENTS ON COTTON FIBRES AND 
THEIR GRAPHICAL REPRESENTATION.^ 

Tiik author has dotoMiiinad tiir Imarli, diaini't^u'. lireaking 
<iud rxtan-ion at 1 U oa h of t < , >ain|ili‘'^ of l^g\'])tiim cotton. 
l\'sts wcro cai'Mcd out on too j mu- Md'. tr.i at landom fioin a lialf- 
[loMUil sam])lc . »f mill >livrr, -.r, loo !i;tii> f( ,1 rach ])ro])ertv studied. 

riic met liod ii>r(| tor diUoinnua * li .u "i ; .i ir I'Uigtli and diameter 
w, IV that d^'vist'd In' I’.irkc!' anh jimjaction of an image 

nil .! \\!!it4‘ si-rmi iisiuLT a kuo\‘, n n- : loii i ion and measuring the 
imacr on ih)‘ sro'cn. t'o! !cuL,oh ,t m.iLuiiiiiatinn of Ui*2 was 
♦‘i!i|)|o\'cd. for diamcim ss, 

rii*' author sho\\» tl'at fi'om a . ouvideration of tlie numerical 
riv^iilt^ no crrtain indn-atiou ohtamrd as to tlie I'clative value of 
rlir two Tiittouv tor sunniiiL,. ^Vlu'n hoxsanau- tiu' actual msults 
|•lolt^‘d anil the . urv.’v oluainnl roTUj'ar'-i] w itli a ' ]U'ohahility 
rnustiuctcd Imm Itatcm.iu'- foituula^ mucli valuable 
lufoiju.ition is i^btaim-d. TIu' probahilitv ruTV(‘ sliows what experi- 
iiii'iit il H'stdts min'ht ha\a' i'cm oxiM-rttal if tlu'y followed the law 
t'lohabilil f(n’ result > having thi' >ame a\'erage value as thost^ 

’ tlirniU. T. Jr,ur. Tf.r /joI.. Xttt. tCtli Ortnber. 

IWtf'niHn- Phil. yfng.. X X . (iSiS. frcuionov of ivrnrrfnc<* - 

Wh^'rv Ihf’ Dvpr.ico vi'nr of tho dptermim* 
f th»' t ’'!»<' ntUiirfll Irijr^rithius. « r:)n 

h.ivc fill int/'gr.'il ■mluosi in turn from 1 iipw.inlsi. 
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f^iven bv experimout. By v.oiu])ariug the deviations of the a< iual 
result from the ’ prohal>ility eiirves ’ one s;iiii])le was seen to l,t» 
nuirkedlv superior to the otlier hi uniformity whilst the. ' breaking 
stress' curve suggestetl tliat mie Siuuple possilily rontaiued nvn 
distinct types of l\]>re. 

The superiority of sample A was subsequently nnitirmed tv 
other observations, [lb tk Bcrt.] 

* * 

COTTON RESEARCH. 

THRonui the courtesy of tlie British Cotton fndustrv 
Eesearcli Asstnaatiom the Serretary of tlie Indian ('entral Co!ti>ii 
Committee has sent the following abstrarts tor jiubliratiou : 

Dkcav ov (’utton Hair. 

SoMK notes aiul jdates iliustiating the modes of weakrunr: 
which mav occur wlieii the c<'t!on hair is atta<ked by miiin- 
organisms. Friuu an examination of a very larg<‘ mimi)er of hair> 
in all stiiges of infect i(m and degra<latiiai, it would a]>])ear Th;if 
the cotton hair is liable to attack at stwaual ])oiuts. whii h in onitr 
of vuhierability are: (1) broken ends of the hair and dee]) nark- 
reaching tlie lumen. (2) abrasions, shallow < raeks and ' 

(3) the normal surface of the hair or cuticle. It is shown ilat 
serious damage may exist in cott^tu before anv indication <■{ it" 
presence can l>e directed Im the usual tests and that one or UU' 
points of infection may s<‘riouslv iutmfen' with the s])inniiig 
of a hair. It is partinilarlv im]>ortant to guard against the pos'-ii*k‘ 
development of micro-organisms in thos<* [)rore>> 4 ‘s such as couili- 
tioniiig wliicli involve the addition of moisture to l ottoii. | / nu'.''. 
Text. I mi., 1022 , 13 ; 24 ()- 24 s. H. J. Dknham.] 

KFFiSf T OF lb:MI‘KRATrKK <)\ BlANT IvOOT SySTK.M. 

Thp: autliors have studied the efiect of high root teiujM-ntnm' 
and excessive iiusolation on growtli. Kx]a*rimeuis are de.s< 'it'ol 
which show that under average eonditions of Uanpeiatuie 
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rodiK'tioTi of li^lit due to nvorrrowdiri" afTects tlio 
oiov^tIi ‘‘f poas \a‘iy s(‘iioiisly, iait uiidia' coiiditions fjf v(,‘r\' liigli 
teiii] n‘i at u i’<* and ]>i’olong»‘(l iuto!is<‘ snusliiiK* ('rf>\vdf*(l ])lants iiiako 
f]]o hcst growth. 1 hf*. tw(j factors n’sjxaisihic for tlic iiijiirv of tlic 
])lauts aiv ])rcvailiiig high t4*ni])(Mat urc and excessive power 
(ij the Sims rays, and fnitlicr experiments were ma<le t(j rliseover 
tiu'ir it‘]ati\e iiii])ortanei‘. hroin tlie i(‘sults oktfiiued. it a])poai'S 
tliat a liigh dcLOee of insolatioji is a inoiv harmful factor tlian either 
Liizk teltlper.i l li I'e kt tin* at tual Tot<rl rluiatioii of suusliiiie. Tlie 

Ir'^uits i>t allot lie!' ser ies ni e\pet tluent> illilicate tliat I'Oot UUnpora- 

tni'cs are <*1 greater Mn])orTanee than atiunspheiic tenpMU'atures since 

1 itrowth can he made in hot atm(»^])heres ]U-o\‘ided tire roots 

;ire hpj relatiN'ely c«'ol: it also secfii^ ])ioli.ri)le tliat the minimum 
Trm])er<t tares are of as much im])oitauce as the maximum 

li-inpcrat mes. j.f/oo -1|7C 1022. 9. WiNIFRKD !‘h 

1>i:knm!1j:v and I\. Sins an] 

t oiToN t 'n;n\ ATio.\ in ( 'mina. 

Tut; waak of .levehpmi: and improving the Chiuese cotton 

■p. iindert.ikcu 1)\- t he rniver>it\- of XaiLking w'nh the sup])orr <»{ 
liic trade, i>. de>crilM‘d. Acd imat i/,a’ iou of Americiin cotton is 
1 l.icricaiK' accomplished and >lc])s ]ia\'f‘ heeii taketl to <msurc 
•"■ij'l'll'-:' oj pure ^ce(}. New \'arictle'. (-! ( i>ttoli ]iaV<‘ keen deVelo])ed 
‘‘id Sis' itroving ^li i^faci or\a The naming of coiioii workers is 
111 at the rni\‘risii\' an«[ elloris to ml roduM' foreign im]ile- 

iA’'Ut> iiave met \\iiii MUTcs->. The oitT hoH'/oaTii is the most 
liiij)' >! t .n it pest at ]Ue>ent. I t*fi i>uU,, 1 P22, 1. 

ITrsenii’i Ion di' Coi'i'oN hh'Ncirs. 
dx <ic<ount Is given of a distos^ of cotton wliivli appeared 
iJi \\ lof ( The dise<Lse spread rapidly from 
‘’iiginai centres of infection and m a short time killed many 
iu the inhsted fields. All cauial ]>;iris of the ]ilant were 
ntiichp rxeejit till' flowers, and the fungus was found io ennse 
^jtA’cn- hoJi Djsc'used material wa^j eollei ted in 1915 but 



296 


AGRICULTURAL JOURNAL OF INDIA [XVIIT, m 


apparently no further notice was taken of it. Tii both seasons 
the outbreak was prei'edoil by a period of unusual rainfall aiitj 
humidity. The author isolated a fungus from infected niateib} 
and was able to poMluce tlie disease by inoculation experiiiu-iit:^ 
The life-history of the fung\is and its characters, whi<‘h a|)parcmlv 
agree with descriptions of Aso>vh^/t*i f/o.sxyy^o, iiave i)e(‘n deterniiiiol 
and it was found to live v>ver winter in dead cotton stalks in tLc 
held and infect cottvui ])lants the following spiing. On thisam.nr.t 
rotation of crops is suggested as tlie most obvious nuueily. | 

Sta. Rvc.. 19“22. 47 . 447 : frotu Arka/is^is /bd/., l!)22. No. Kv 
3-18. J. A. Kllioit.] 

A STUDY OF FLAX AND KINDRED FIBRES.* 

I. The general recogniti<ui of the fart that ‘ bast ’ tit.iv> 
have in themselves to some extent the >triu ture of varns, sn!;:.- 
with right-handed and some with left-liandrd tNs ists. mav Im^ ex]K'( r.;>i 
ultimately to liave ( (Uisidorabie iulbietu e on ])rartiral mrthn.b. 
Further, it is ])ossibIe that a fundamental ])roperty of tin* til i- 
themselves, such as the natural teudiuiey to twist a]j])ears tn 1 
may be associated with other fartors in detruiuiniitg wluit i- .c 
present rather vagvielv referred to as ‘ s])iiining qualitvd 

Sffm mar if. 

(1) Flax and randt* fibres iilways twist in a elockwisi* dirrcti.-!. 
wlien drying ; hemp and j)ite fibres twist in tlie, reverse <lin*rtiou. 

(2) Flax aivl hemp may thendore be rea<lily distiiigui K'- 
from one another with tlie naked lyve. 

(3) Microscopic examination of tlie above fibres, after th-y 
have been subjected to a certain treatment, shows them to have a 
fibrillar .structure; the fibrils in the rase of flax and ramir aiv 
arranged in left-iiande«l spirals, while in tlir ras(‘ of liemp an-! 
they are arranged in right-liandrd spirals. (In some cuse.s iutcHui! 
spirak. with a reverse twist may o(‘<;ur.) 


• NjJdfir, 0. R. Limn Industry l{t4. Association Jits. Insi. Mem ^ 9, 19-'. 




PLATE XI 



TIr- s,.lr,,lR iilU r i.lniiKli. slmwinn the ,irr aiiK< iiR-nt nC the nine eiitU rs. 
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(4) 'I'lic dryin” of tlio al)(n’e-ju,.,iti(,nf!,l fibres is tlierefore in all 
eases arcoinpanie.l by n twist. u- „p ,.£ the ....uponent fibrils. 
Coii\ei-sely, luoistoiuiiir is aei.oinpnuied l,y an untwisting of the 

This tend.Miry „t libi'es to twist may l.e expected to have 
111 ! iiiiportaut iM^iring upuii tlu* ]>n.j)fTties of vavn>. 

(li) Attention is diawn t.. the ].ossibilitv of explaining, in the 
light ot the inteii.al stnietmv whirl, lias been revealed an.l the 
physiro-riiemiral pn,,,e,ties of rell„|„se, some of the rharacteristics 
e'diiliitf'il l>y toxtilo liljnvs. 

11. Probable relationship between -stomata’ ami ‘slow 
>pii'als of Cotton au<l * ili.slocjtion marks ' of fkix. 

(1) Flax and eotton libivs show a g.-e.it siniil.iritv in struetnre 
■lesnite the fur th.it thev are no, homologous: if is probable that 
the pro]iei-tles of eelluhise p|,iy a huge |iait in detcnuining the 
daliitiM turc of vcgrTalilf* 

(■-’) t losely simiiai- ' di-lor n io,i marks ' o. eur in flax ami 
-tton. The natuie of the ■ stomat,. ' of de Moomthal and ‘ slow 

'l‘i'-als- of Balls i.s eluridate.l by a rompa.io,,. of flax a.td eotton 
ni'ies, 

(•1) Loth il.ix aii.l cotton lilircs have minute pc.nhs iji the cell 

Wall. 

Ihe author iio.nts out that t lie exisieure of an almost identiea! 
P" 1'" •'triieture m sue!, iliveise l.bres as eotton and flax is in 
with the assumption tiiai the librils ai ■ the m'llulose 
o^uoule.-,. [./o)/r. 'I c.r. Inst., .Xlir. t) ami 10, Trans, .tiejit. -Oct., 

♦ 

♦ * 

anew principle in ploughing and RO/ID SURFACING 

AND ICE SURFACING. 

artiele (IMate XI) shows 
jilongh invented by bytle S. .Vdiiiiis of Webster drove. 
I'lickcd by years of experimenting and research on his 



302 


AGRICULTURAL JOURNAL OF INDIA [XVTTI, ni 


Similarly, particulars as to any tlevclo]nueuts in trails] joit 
systems aiul as to tlie praetiee of the various depeiideiuaes in su.-!; 
matters as liaiulling. marketing and grading the erop mayl)e nsciujlv 
included. 

It is lu>])ed also to ohtain ])eMuissi(>]i to i'e]>ruU sueh ahstiaiiv 
of current literature relating to cotton-growing as a])})ear lOii. 
time to time in the ]>uhlicatii>ns of the Ih'itish ( ottou fnihoi!'; 
Kesearcli Association and in the J/coaeJ of (In’ Ti jtilr Insttloh. 

Finally, it is ]i('])e<l that notes niay aj>])iai!' Iniintinie to ni;..- 
ejiviug ]>articulars as to an\' lueiuhvo’s ot tht‘ t <ilonial Agririihut.i; 
Service who are lioine on leave, and meetings htawetm tiiem nuLh^ 
he arranged at the ollires of the t 'oq»oratiou. Itisrussion a.t 
meetings should he of mutual hcnelit to th.ose who tala* pail, .a,'; 
would also l>e most us^^ful to tiic ( o!poiatioii'> olluefs wlio vo-h; 
attend. 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


Mi:. II. W. hcpiity S'< rrt:ir\' to the (loverii- 

Hi, -111 of IikIIji. I >r|);M tnioiit of Ih-vnnK- ;m(| Amicultuiv. lias ]^ee}l 
.ilijinipi'Ml trn!])or.irily as Socivtarv In tiiat I hyiart nu*nt, rire Mr. J. 
Hullali. ivvortiuyr tin* (ViLtfai Ih'ovijicas. 

Mi:. <o S. 1 1 i:m I !:}:>( > \ , N.1>.A,. .N.[).Ik. r!)i]u*ri<i] Airrirulturist. 
lias h<H‘!i ifraJitr.l le.ix r uii avria^,- jM\- [mi- sta * u liioijth.s from the 
3ril A]iril. 

Mi:. M. Wvn'm: SAVian }>.A.. Srrrctarv. Saoar Ihireau, lias hoon 
i|i](oiiitr<l to art a- fiiiyrrial Ayi iralnn . lu n^hlititm to liis owd 
' iutius. (lurimr tin' al>s(‘U(e (J Mr. s, i ir!uh‘i>>oii oil leave. 


Mn. F. J. M'.Mn n. Flivsio],,oi. ,i] ( 'lien list. Piis^y has heeii 

uaaatril loavr (iu av<*ra-oi' ])a\’ fot seven iiioiitlis from the 5th April, 
l'J-3, Mr. \‘. [yeia Ih.V., otileiatiULT. 

* ^ 

Mi:. I\. >r('Ij:.\N, H.Si . Dejuitv I^iiertor of .V^rieiiltiire, Bengal, 
lias keen a]>poiiiteil to art a- iMlae lv\]>ert to the (loverumeut of 
lV‘liiial with elTert from the ITtli tNtolnM'. r/ce Mr, R. S. 

Hiilow, or until furtht>r orders. 

* 

* * 

TvAj Rajk.swak Das (Ji i’Ta Bamadi k. Pe])nty Director of 
‘V^^’h lilt nre, Biirdwau Division, has Iteeu allowed leave on 
‘iVrr;?gi‘ pay for two month.s fnuii the l.sl April, 1923. 

( 303 ) 
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G. P. Hector, 'SLA., D.Sc,, Hoonoinic Botanist to the 
Goveriuiient of Bengal, lias been gnuiteil lea\*e on average pay for 
eight months from tlie Otli April 10*23, or any subseijuent date. 

* 

♦ * 

Mr. 0 . A. ^[cLean, .M.A., B.Sc., lias been appointed teni])o- 
rarilv to be Deputy Director of Agriculture, Xnrth b>ihar Itangi*. 
and is posteii to :Sipaya in Saran. 

* 

* * 

S^R. G. Tlarkk, F.I.G.. F.l'.S., Agricultural Fheniist to Govoric 
ment. United Provinces, has been granteil leave inx average ])ay for 
six mouths from the 1st April, lh2:L 

* 

* * 

Pai Sahib B. (iAXOA Prasad has been appoint cal to oiliciate 
as Deputv I>irector. Xorth-Kastern ( ircle, Umtetl Pruvim-es, c/ty 
Dr. T. SI. Singh, deceased. 

' * 

Mr. E. Ballard, B.A., F.F.S.. (Jovcrniucut FntomologiM. 
Madras, has been granted an extension ot lca\ e h>r srvcn mouths 
and t went v- four da vs in continuation of leave already granted te 
him and has been permitted t<> retire from the Indian Agrieiiltunjl 
Service with effect from the date of expiry of the leave. 

* 

* * 

^Ir. P. H. PvAMA PkDDI. M.A,, P).S(\, Ilejmty Direc tor el 

Agriculture. Ill f.irch*. lh‘llar\', lias Iumml granted leave* for t\vn 
months from or after the loth March, 102:5. 

♦ 

Mrs. Dorothy Xohris, M.Sc., A.i.f*., Gcivernment Agricul- 
tural Bacteriologist, Madras, has been grantc'd lc*av«* on aver.i^<* 
pay for five immths and twenty-three rlay.s fnuu the date <»f reliel. 

Mr. 1 ). Bala KRISHNA Muim <F\ru, Deputy Director of Agri* til- 
ture, Madras, has been granted leave on average pay for four hu.'uu 
from the 7th May, 1023. 
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)h:. J. F. Dastor, ^r.Sc., D.I.C., Off;,. .Mycologist to Govern- 
iiu'iit- ^ < ‘lit nil ii(jviiu‘eH, lias Ijch’U ^raiitcti leave on average p^iv 
for e!U‘ niunth aiul t\vt*lve days from the 1 Jit h March, 1923, 

♦ 

+ ♦ 

^Ik. a. Me Kkkkal. liejaity I. )i rector of Agriculture, 

has Ikvu a])]>ointe<l to olliciatc as l>irecr<jr id Agriculture, Burma, 
,'((r Ml- f'higuc, T.G.S.^ ])r(>ceediiig on leave. 

♦ 

* ♦ 

Mk. 1.. lami). H.A.. Dojmty DiiTM-teir of Agriculture. Burma, has 
lioeti placed in cliarge of tlie \ortlieiu Circle, r/re Afr. A. McKerral 
nil other duty. 

♦ 

♦ ♦ 

Mr:. F, D. Odki.l. Deputy Diivctor of Agricuiture. Burma, has 
In-eii ]>laced in chargi* nf t!u‘ A\ cst ( ’eiitral t 'ircle. /‘nc Mr. L. Lord 
oil other duty. 

♦ 

* * 

Min .1. A\ . (iRAN'r. lieputy 1 )ii'c( T<u’ of .\gi iculiure. Burma, lias 
: '■t'li ]>laced ill charge of ilu* My ing\ un < Hvlc. i ai MrcF. J). ^Stock 
proceeding on leave. 

* 

Mk, T. Bknnik. M.l!.C.\’.S.. \'et<M“iii.ir\' Ad\‘iscr to tlu‘ Govern- 
iiicut (-1 Burma, ha.s ln'cn granted coinhiiicd leave for two veai^s 
ioid lour iiK Hit hs. 

♦ * 

^ oco\kl C. K, M.m.kku. ( .l.h,.. (hB.I*,.. F. B.i .\,S., Ihiiuipiid. 
Diiijah \eteriniirv ('oilegen l^ilcH'tn has keen gi mtial k‘ave on 
average p^y for two mouths from the 1st May. 1923. ciiinhined 

th(‘ college vai ation. Mr. V\\ Tayh-r otUciating. 

* 

♦ « 

Mr. H. 1L Cross, Camel S]HH ialist. Soliawa, lias been granted 
coinhiuiMl lenve for two years, tiiree luoiiths and twenty-eight davs 

itoin r u. .3th April, 1 923 . 
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Thi: attention of l•:ntoInologist3 tliroughout the woiil 
^■alled to the fact that, heginning with the volume lor I'joi.-, 
preparation of the - Inseeta part of the ■' Zoologieal Iteeoni ' „ 
l,omg uiulortaken hv the Imperial Bureau of Kutomolog^, p, 
order that the Beeord may he as complete as it is la.ssilde to im' ,• u, 
all authors of eutomologual papers, espenallv of systematic on, ,, .i,, 
requeste.l to send separata of their jiaiiers to ihe Bureau, 
are particularly desired incases where the original journal i. 
that is not pnm.irily devoted to entomologv. .U1 separata siciifi 
he addressed to : 'I'lie .Assistant Director, liiilienal l>iiiv,iu,,i 

Entomologv. 41. Queen's Bate. London, >. W • '. iMigland. 





Principles and Practice of Butter Making. P,v C. L. ^FcKay, 
n.Sr., and 1 . IjAP.>i:x, M.S.A. Thiid r(litl(»n: lar^elv re- 
\viitt<‘n. P]>. xiv ‘ loC) ; (London: (liapinan and 

Hall.) Prira. 1 .V. in‘t. 

liiis is t!i(‘ t Idl’d (‘(litmn of wliat lias long i»of*n regarded l>y 
Kugl'-li >jnMking cnMia^nA' Inittor-inaloMs as a staiidai’d woik and 
>Taiidard \V(>rk it undoiilitrdly is. ladng ]'arha]).^ as gofwl a ssiinple 
;i>t-\i>t.s of a truly srituitilir ua iik writtrii Ly s' imtists for the use of 
]n:h tiral lU'un Tlif IxHik is ,i us^dul one for hutter-makers of anv 
< l;os. kut it s]H‘eially eati'Ts fi)r the 1 lilt tei -i' u torv manager and as 
rheivai'e h‘\v hutterdartories in India, riie hnok i.s not likelv to have 
. large sill' in t his count i y. 

riie hook is tlioroiiglilv u]i to date and deals witli every 
jilia-e of m«Hlrrn hutTcr-m.ikiug praeiii iiu luiliug the liistory 
I'i the industrw milk serretinii. the ])io|it‘rt i(‘s of milk, the fo(xl 
v.iliie of milk anil its ])rodu( t<, feinKuits m milk. aluiMnual milk, 
variations m rom])o>ition of milk’ and i rtMiu. roceiving, sam])'ing. 
LUading autl testing of milk and na am. cre.nmu'y eah illations, 
‘itMin sr]iaration \\v hau<l ai'd ]io\V(M*. ]ias!<Mirizat ion. neutraliza- 
diiti. ri])eidng and (huniiug (>f i-ream. salting and working of 
h'ltter. marketing, grading and judging hutter, cold storage 
''1 huttm\ chenti(‘al i‘om])ositi('n of hutter, creamery economics, 
(‘ti\ 

The hook is <Mrefullv written and although it naturally gives 
ptoiuiuenei' to American methods and ]U'actices, it is a valuahle 
hook of rehneuce or studv for tin' practical hutter-maker or tlie 
flairy student. [\\\ S.| 
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Farm Buildings. -By W. A. Fostkr and D. G. Caimkr. 

xvi-r37S ; Figs. 331. (Xow York : John Wiley A" "ijus. 
Inc.; London: Chapman and ilalk) Price, net. 

The arrangement of tlie material groups tlie l)(.)(>k into iiv,. 
divisions as follows: I'lie farm harn ; other farm Imildiugs; tlu* 
farm liome ; general subjects; and ustdul Iniilding iuforinaii.in. 
The authors have largely drawn on their ex])t*rience as farmcis. 
experiment station workers and teachers, and an effort has lieon 
successful I V made to pick out the ])ractical and sim]jle. WV 

coiuiueud the hook as a us<d*\il reference to tliose wishing to take n]i 
farming in the colonies. [Editor.] 



NEW BOOKS 


OX AGHlCUI/rUliK AXl) AI.LIKD SUBJECTS. 

1. Emu .\rauau,.|ii.‘ut. Kv li, L. AJaias. i’p, (iTO, (Gjudon : 

Macmillan iV ('u.) Price. ur-t. 

± (icuctics ill I'clatiiiri to A^M'icii It u re, Pv K. IP Balxxx-k ami 
1!. E. Claiisau. |«,,, WK(. (U.uJoii : Maciiiillau A’ Co.) 
Ik'irc, *2(u. net. 

:k Manual of British Botany; ('outaining the Biowering Plants 
<iu<l 1 el us .umiigetl accorilmg to tin* Natural Onir^rs. b^’ 
('. ('. Bahiiiotiui. Tenrli Ivlitnai. P]). Ivi -j- ()P2. (Loudon: 
thnuey iV Jacksoii, Prici-, JUv. not. 

4. (lardeii Animals: Krieud.^ aiol Foes. Iiv \V. J>. Drury. Pp. 14o. 

(I.oudon: Baza«ir. K.\< haiigt' and Mart.j PricE\ 2 ^. net. 

•j. Ila|)]>\ India as it Might Pe if (luidcd in' .^hHleru ^k’leu(.'e, Pv 

A. Iai|it<»u. P]). iss. (London; iP .Vllcu and rinviu, Ltd.) 

Price. (P-. net. 

G. BroEMling (Vop Plant.s. Py U. K. Hayes and IL J. Garber. 

P]). 32S. (lamdon: ^facmillan ( o.) lh*ice, I7x. (x/. net. 
L Kleetricity in Agri(‘nhure. l>y A. A. Allen. 1^. x + 117. 

(lauidon: Sir 1. Pitman .V: S-ns. Lt<l.) Price. tV/. net. 

i HK following pi 1 Plications have lu^en is.>utNl Pv tlie Imperial 
IFpartiueut of .Vgricnltnre in India since our last issue: 

^ F'luical Studies on Saflhnver Seed and its Gi'nniuation. bv 
A. Tanihaue. M.S-.. M..\g. (('heniii'al Si^ries. Vol. VI, 

7.) Prion As. 10 <>r P^-n 

- /Ve/yec/m ipssf/pidid, Sannd., Pink BoIPworm in Sontli India, 

I -^20-21, Py K. Ballard, B..\.. F.IPS. (KutE>moh>gica] Series, 
^ ol. Vn, No, 10.) Price, As. P2 or 1^. 

t m ) 
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3. 


4 . 


Furtlior Notes on Pmpht'irs Fst. (The Cotton Stem 

Weevil). l>v F. Fallatxl. F.IvS. (Kutoiiiologieal Snies. 

Vol. Vir. No. l-i.) Friee. l!e. 1 or l.'x 4(/. 

Yn Aceovint of Kxperimeut.s on the ('outrol of .Se/i; (SV/z^e, 

/)((■< ill the ('oclavari ])elta. hy lx. hallanl, li.A., l'.l-,,S, 
(Kutomologiea! Series, Vol. VI 1. Xo. 13.) I’riee, A.s. I t 
Is. Mi. 

HudrophlUdo of fmlia. hv A. 1 )h hrlivinont ; .\n ^ Anuoiat..! 

List of lehueuiuouiihe in the Pus,i Colleetiou, hy C. H. Dun, 
BY' \ Seeoud Note on ( Motiota in the l’us;i. ( 'ollci iii.t!. 
hv Majov K. Fr.i,s.'r. (Kut.aiiologii al Senes. I oh Mil. 
Xos. 1, -2 ami 3.) I'nee, lie. 1 or hs. ik/. 


0. Catalogue of liuliau Insert'.; I’aii .3 Bomhylnda 
R. Senior- White, h.F.S, I’riee. .\.s. s. 



list of A(;HICiri/n!l{AI. FlUilOCATIONS IN 
INDIA FltOM TliK 1st Al'OUST, 19-22, TO 
THF .-ilsi JANFAliV. 1923. 


Title 




GENERAL AGRICULTURE 

i The J-^urnul -■/ ' iviil-i! hy tin- .^jrii.iil 

I iitJi'i, \ i4. W II- \' -iii'l liii t! i-i lijt 

i \ 1, \'"1. -WiU, Tin I. < i'lVt-rnriH'Ut 'f ia'I; u 

! 1‘riL-v il. l-.S t-r ’Jx. j»-r jt.i It ; 

[ aimti vl it i!i \\^. 0 - -r 

! i»T, t> /. 


li ; ScKTiiific I'N ■ '{ tli»- ii!- 

I ou';l h fii-'tit iD'-. I’li'i. 



fi iiii thf Vjt-au!- 
t ‘If t ! 1 T -<■ i ; > ii In.'i i - 


: ri'-iiit nr il A-i ' t » 

t'ic ( *1 1\ ■ riiaiciil f 

l:. }1 

.M v' ir 



O. 






! 


Pitt 


i I-u-'.l Pap.ri- 

I nii-nt "f A^neiiltiiR’, 
I V 


Where published 


Mrs.srs. Tliacker, ."Spink <fe 
hVi., Oaleutt-I. 


I i-iVt-rnim-iit i*rmting^ 
Imli i, F'ah-iitt-'i. 




Dot. 




Ditto 


Dltt4l 

I htti> 

Ih'nail Stvnt.iriat 
Dep t. ('.ilcutw*. 
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LIST OP AOKICULTniAL I’LM^LIC VTIOSS - 


No. j Title AutUor Wliore publUli, i 


General [grtcnlturc — ooiitd. 

11 I’oveoJini:> .'f tiie .if ; by liie Ue[);u't- | iL^ngil Sei-ictariai B... 

tih' of tlte A;;nv'tiUiii-i[ nu-iil of Agiiculluiw ‘ Ckleutt i. 

l)e}uirtmt'[it. hrl.l '’m BoiigA), ' 

thf '.^Otb April, Ifil’',!. i P 'i- ; ’ 

o;fi<'i;il U'e iMily.) 

B’.'ii-jdl Ajr:/''!U‘f.i'tl J'iUit'dl. Iht?'. Sn-4‘ii\tli ll: . ^ 

iQu irte‘ri\'.) ^ln noi 

Aiiuu il •'tib^i'i'i pt !• II 
K, 1 -4 ; single C' piy A'. ■'>. 

lo Keji.*rt .if thi- Urp iftniviO 
A',;iualluiv. loh.i 
f •!• liie yt-'.r i ieiiuj oOtf; .Imu 

Vro ” A-. f. 

14 Ain., iiltai' .1 M it ...t ^ i r UJtn l>iii*i 

.,u.i 0 !i>.v, f..r 

lo Boji-ift .11 ill.' A'hiutO't [ it : n ■: 
thf 1 ]. I I'tnirnt ■ if .\ ji , ui 
t'lr.- < f til.- I'nit.-'i I'r \ .n 
. if Air I i !l-i Ou<i;^ { ■! t iLr- . 1 
fii-liiii .‘b'th lO'JJ 


IB Hf{h.rt -.11 t!i.. A.:i .. lilt 'll il hitt-. 

K\:.>Ti Hi.-nt Sr.ti.'fi-. in ti;<‘ 

< ' e n t r i ! t ’ll. ]i , r:o t< •! 

}‘r -viti. f 'rth«“ vi- <.r .-n-i- 

ini oOfl, .I'l;,.. injy, 

It.- 1. 

n K.-j.-n --n rio- .Viii, ulnii J M , . Inn.. 

t;--!.' ill li:.- N'. rtii-K i-t.Tti 
‘ i!'. Iv, 1 Iiiti-.l f..j- 

tio- \. M- .-Ti-iiiii -Lin.-. 

\'> 22 . fV; . O '. 

iH K<-]-.n .-n th.. niM.i it OiTt., 

t;.i!i^ in t)..- W.-vT^-t!, I'lii 

rriit.-.i I’tr.v.n. f: .r tl,.. 

“n.'n.i M Itnfj pr,.,. 

It.-, !. 

L* ito|...ri .,n ti;.. Ain. -Pnir.i -r : hiH., 

tOTi- in tb.. K i-n i n i i, o-, 

rnite.l pf f. fl.,„ . ,, , 

'•il'iiiii .'loti. 

Prirn A^ U. 

2fi in-i < ip.p. .ff ,,f it,, 

I ruf.'<l f’r<.\ of Air i - n t 

Onnli f..r 1 te.' | 

A^. I I, 

-1 I il-pN .f Vitt. nit'K 1,1 ,'■? if i -! ,1 bv til*. Df.juirt- < «. .viTlMuent 

7, 7'’ P*'”! f-r til. s.ir Mi.nt ..f \in-'u!tnre. [’unjnb, 'O 
I'lmjib. 


[-njo-l i,.,. til., n.-p.rt- Ibtb' 

ns.-nt <.f it*-.-, .r'l-. 


i.i. Tin- O" >\ .-Miin. lit I’ i" - - . 

III. -lit . f Am- -lA'iit-. I [i l t r .1 i’l .\,n •-, 
I'nit. li iti- . .. Aii Ai il. 1*1. 


K--.iu-'l l.y t lu‘ iJoji.iM- t ...i. t-rnjurjjt p.-i; 

iiu-lit '.f Ait u iiittii*-, Biliir Hill ( 

Bill I r .iifl ( )i-is> !. 1’ .till. 



LIST OF AGRICULTUKAL PUBLICATIONS 


313 


LMT OF AOUICri/rURAL PIJ MMCATh )NS 


Titlr 


A ut h- )!■ 


\\ jMiblifihfd 


(Itntnil Agriculiait — cont-d. 


Ill < n|j> thr \,y^ thn U-jhiri. Government Printing, 


I'linj 1 }> t' ■! lli< 

K. 1- 


m./iit of A-Jirtihure, 


i'unjab, Lahore. 


.npli-'-l I ! uni ii li! ii> ;iti'l I *-[[1 

j.I IVlt IJIt- t4-.l \\ Ifll tt„. 

I'cji' 't t « '11 t fn- < t !i‘ir*> - 1 ( ! hf 
KiiJuu- "t tin- ( '-.tT.-n ' 'o.). in 
!>i 4 ' Piinj -A' in I'JI'I 


>11 th« LiUfi-h' 

( l.i tfli-l i ! o h u <-, f- ! I KA 1 Al 
1*1-;' Av A _■ ^ 


Ditto 


IP I- 'll ■ .11 I !.<- * .-It. 
ti;.- >, Ai. -1 l»oM; 


I . K-. 

n o Iv ! ;,.-i i; 

» 5 'O . } ’Mh' A 


i >)tt- 


11. It ..I) f!.. W .1 > 

tV. \Pi- .tVll _ , a, [In 


V.P , ^ i. 


iPtt- 


.•o-.n Mi'i < r.n. l:, ;r 
P -i::i.,v t - 

w i'.JI J- V, 


i vernnuuit t'cntiM 

lV.->s. il. luK.v, 


.f 1)-. K^;m iirorM 

\\..i lx A ,t.. VIA. - 1 : 

' or .1 >t , t i n f r f . f . 

Iltlo i: 4 inlo •. 

I’ll..- A. i;; 


^ < t iV'i I i'nv n Presf, 


•:;> Tho * ,.f th.' It. TT.l. . V Pi. . 

'I'M- '., th.ir O.-v; -i'liv .0 

MAiAi. . H..nA..^ It. p., 

•O' nt i \^i up III* MuiP t ) 
N' 1<*^A ..f pfJl pr,. 

tU 1 * l:l 


i h 


Pitt ' 


•f ,!u V^n-uiitui A 

I ''p Uf MU til 111 til.' in 

Div,m..,i p...,nlM^ P, jMi!. 
liK'iif ..f AjrituiPuM' iMilli-tni 

N'l Iptof IPl’J Priri- V-, n 


[<-<' i 


!M> PupiU. 

\.i;. uPiii.-. 


Pltti- 


:!! 


i i’o p-rt -.n til.' t>(.ortti.-ns . f t)ir P.u 
I I n| nf Av-nt nliiii<‘. m 

^Pi'lris Pr4*>o.!. nr ^. f-t I hr M ulv.i 

>'-‘r 


i-\ ll,«' Prp.'.rt- t Pivt-rninrut PrOPS. 

- f XijTi.uiit tii'i Minirus. 
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Title 


Author 


Where publihhi'ii 


General Agriculture — contd. 


32 I A Soil Survey of tho Ponyar 

Tru't. M ulniji LV^virtineut of 
Agi'ioulture liulleltn No. SI. 

33 A Suiniiimy of the Results of tlie 

Experiment-; on P.niJy eon- 
diiotenl ut the M uunu.illur 
Aiirioiiltunil Station. Midnis 
Dep.'irtment of Aoricultiu'e 

Bnlletin Xo. So. 

34 A Short Note on the Sirvel 

Airneultunil St.-ition. Midrib 
Depirtment of AL^ro'ulture 

Letitlet Xo. IS. 

35 How to Pn-Kluee Kolitiizi hv 

Rvots in. the 1\ ('irele, ooni- 
prisiiii: the di-^trirts of Xorth 
i ArC'.'t. South Aren't, Chiiule- 
I ])ut uid rhittoi-r. M fir.-; 

j Depirtrneiit of AorLciiItnro 

j Le^vrtet X^:'. 10- 

36 A Short Note on the Rint.in.ih li 

Aijncnltnril Station. Muir;- 
r)ep'irtment of Aoricultiii*' 

I Le^idpt N'o. 20 . 

37 Tillage. Madnis Deportment of 

Asriciilture I.eritlet. 

3S , The Soiil. M llep^irrment 

‘ of A'jriCUlteijT' L*'':ihet.. 


Issueil by the Depart- ; Guvernraeiit 
ment of Agrieulture, Madras. 
Madras. 


P r e a < . 


N. 


Kuland u S\\ ami 


PiiU 


hy tht‘ Drpirt- 

ment of A.;rLmi!tiin', 

Madro-^. 


DitPi 


Ditto 


Ditto 


Ditto 


DiUo 


Pitt > 


39 j AirricnltiirHl jy. 

I Midri-'S ftopartmeiit d Airri- 

culture fyrirb't. 

40 I Report on the \V- rkinj ..f ihr 

T)^partm''-nt - f AL^rirnlPire, 
Central Pr v'nr f-Ji and P>enr, 
for 1921-22. Prme fte. 1. 


Sea?'m md Cp -p 

Centri.! ProViPi.-r- 

for 1921-22. Pn 


■■ F 




Return of Kxpendit'ir'' < n the 
Provincial .'irid District 
Gardens in fh^ 

Provin^'ey ;ind T'cnr f.,r the 

veor endino 
1922. 


T-isM-vI hv the D 

ment < '? ,\ /c’ io; 

rVntr d Pr-'ivirr e 
Rer-vr. 

Ditt- 


I ; >v»'rninent P r e s j 
N a*:p'ir. 


Ditto 


Rey>orL fin the ,\i.’nct)!t?iral 
Station^ in the .Southern 
Cirele, C#>ntri! Proemre^, f<>r 
1921-22. Price K,. ?, 


Ditto 
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4; oil tli'- U* (ii.-iLstr,ktt..ii 

Work in iJk- S'aillii-ni 
Lk-ntral 1 'pm I'M- 
iy2l-iJ2. l^ice Ah. s. 


I.HJsued In !li<- U^jjari' eminent 
ment of AgncuUeru, A'agpur. 
rentral Bruviuces and 
Ik 'far 


P 


r e I s , 


45 llejjort on the l>MiiorisirktiMii Ditto 

Work in the N'^rtheni 

CHri'U*. { 'eulml Prwvjii< t>, f. t 
iy21-2J. IVici' A-^. 

16 ik-j-.iit >'11 lilt* D« Hi M't r it. 'O 

\V..rk 111 th'‘ 

( 'in le, (.'viitr :ii ! 'i - v n.' :• ■! 

lyj I PriLC A^. s. 


47 ih [P rt 'll th'- >! 

Firm •ill-icht.-'l t-; thr A-’n* 
miltunl N ki;}'or, f -r 

1!*‘J1-22. Fri' '* A-*- 

4S Tlie M ■unir;nj ' f • 'r 'j'i h i"* -i >>11 

the Jtf'uU' "f }-A ;h-i 1 -iifiit 1 1 

W.-rk >.w-r t!.- Ust \> 

. .11 ( ;■ ■ V[ iltlicU' I' iM!i" 

Olif ! il IV > I lit 

..f A.'ri-'oltui'- l;ol!.-n.i 

Au. 14. I’rv'e Av 


lljtl- 


n 1 i A!! in. M. \ , l*r;i]- 

< i]Ml. nr 1] 

< '‘'hr'.,'. \ i^i'or. 


Ditto 


Dll^a 


Ditto 




D FnV!ti:r, ('.Jitn! 

D-'fiiiimtut ■{ \,;ii -UJlur'' 

lUili-Uti S-'. 17 (in Ftijh'h. 
Hin.li iuA I’nv 

A, 1. 

-<U II'.. iti. n .‘f H.'i.ii;;.' 

ill irn Rr] .ij.-n t . < ’■ li lit.-n.' 
in t 'lih kt t J ' j irii 1 .'lit r ! 

I >«' j. i! I ni'-nl f 

.VlTlctlltui*' liillli tlll \ , I 

IVh’o A-. 2. 

■'I Iriipirt nf (Vittlr f"r 

iiri iVkirvin.^ t'rntnl IV^ 
viiieex r'cfvkrtinent > >f A:;n 
'•ulturr- I/ontlot Ui Fn.'h«<!v 
Hmdi and Manthi (It fr^v 
di.itnbnti'in). 


S. 'I'. I). \\ d! n.sc.. Ditt‘> 

Di-jmtv I'lr.r-t r 4 

Aiiimd iFoi.ovir;. , 

1 Vntrii IV a'i[Li'r-, 

,1. r. M .rD :j M A.. Dltt.' 

M-Tv.inn_ 

.A-rn u!!'ir>', hV stern 
Cirri''. O-'iitrU P: ■' 

\ !1 C". 

Issiir'l hy the IVikirt Ditto 

mrnf of Aiirumltmc. 

IVnvini'k's and 

Ik' nr. 


IV{Vprt of the A>.;ri<mhnn! 
fh'parhnrnt. .Vh-shhi. f'T the 
Yf ircndinc ^lut M ireli. 
iViota An. 8. 


D.rm.l hv The D. ['in- , A^sitn Sooretariat 
nv'Mi "f \ n emllnre. ■ n ti t 1 11 g O th c « , 
A-'on. ! ^hilleng. 


*11 Hervirl on .•\i;rirn!tiiril Dem'in- 
sfraltnn.H m tho \.xs.un \".iUey 
* irclo for the year endinsi dDt 

Marrh, 102LV 


Ditto i Ditto 
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. 3 ;. "ti tlu' A-ii'K-ultura! Oitt" t 

K\iK’rmu‘nts ;itnl | 

ti' n? m A-^vnu tiU- tln' > t ir i 


i 

ludm- 

i .M 

> lA'll. 




i 



1‘rivc' As. IL’ 








'xi 

'I'aMvH .3 1 

:ht- 

A_i-;. 

a.Unrtl 


Mit(. > 


Diti.i 


in-.tii"' 


Ah>.u, 

1 f-T 






>V:i.v!\ MUI 

t !■ :p 


■ft ■'! 

InMlad 

ia. (h.- In- 

1 M 1 T 

0 . -nitiiant 13 ir, 


Hut in ■ f 'l 

\\r2 

i 

I‘!aa 

tu*-nt 

■A S.-ttl.-n 


BnniM, 1 ’ iti_'i .- ■!! 


K. 1. 




i.id 

l...iid IF, 

•I.U. 







Turin 




.■is 

lU'p'-it .-!i the 

S...H 

"fi .ti' 

d ( r-.p 

lH,Huad i 

.> th- H-\ 

anil- 

» - iv-nnnr'it I'l' 


..f (ha X a 

tii-W 

<',Ht F: 

i* rmt'i 

< ‘imu 

i>.,iMnar. N 

. 'tth 

I’aA: U . 

Pra.Mia,- f.. 
K 14 

I l‘.r.> 

1--J. 

13 i. »■ 

W . Ht 

K-Utu-! 

13-. 


79 ; 

t^UlUMlOV . t 

ll.-n: 

. 1 i k' 

■n Oa- 


Iktt ■ 


Did.. 

: ( r- 

y .7 

tK<- 

.N.atli 





' \\r>t Kr-nt 

!f-r 


!- f h 





V.^2\~2:. 1 


Ah. 7. 






t>0 ■ .Ntirt'.i ti Itr]-. 

I’ ■ t 

tha 1 


1h-w-.| 

i.x ti... 1). 

p.L!» 

Hii.d. riituiii. \v 

n.ffit >■! .\. 

i U', * M 

n. . 1 * 1 

ih- ", 

r - f 1' 

iFt-l. 

lia ii( 
..! 


It ni >■ , 

r..' d a 

(H 

: Th>- h ./ .. 

tl.M 

t/.r'.-.i 

a .F,s . 

; \| ,.lr - 

V..! ;• >; 

071 ! 



.•./U 


> t. 

r. 

vtuda 



» iinl >t 


i i.M . 

\ll! 

; ' 1 ■ 1 • : 

■A •■HI.. 






1 








id 

7 V 

■ 

fr. 


: >.■!■ ntih 

inp.nna- 

rd A 

i 1 1 3 ! 0 [ I'h i 


ha . , 


13:. 

a .\h, ti 

tha I 

ivkui T-. 

.\h* . 

( M-utt 1 . 


[.. I . ,fA, 




<1 it I- , 

U. ( '-ilautt a 




!h.,a ,1;. 

■' ./.7 


t a. 

: r,.jlaa.. 

M i,a./OU- 

I ■. 

Arv, KhuH.n 1 




ItaiU 

. An. 

j mitta 

a, a 


|n...n, 


1 tr 1 d -n b'c: 

i j ,f i. , 

ti \U. 

- 






i 

V,\ Ju-n-r.,! -.f th \^l;, .lltU) .i 

i>nn^ ',..^1 K<i^ rn, I r ' ' [•>. , -m a ni-.i t. J rni-ii, lOnj-l-a.' 

I f i. Armin! -nl,. 

- r,pf;..n IN 

•17..^-,/.^/..^, ; Aili .ft- “ A Ah.-. a- 

. .OirsHil !U 4 I i il. .n, I.t.l,. < ■ ;i< utt <. I'.tl'titta 

<i(l 77./ }>h,,>}.r: rf.r,.,<rlf i l'niU..l IM Mit.T- l>ulv 

I ti.-n i'f S.iiih India, Bari-.'.'d-'nv 
i O.pinihsktorn. 
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AGRICULTURAL CHEMISTRY 


[j, "It [itill.lil 

( )[uuni, N". ij. St U'lir- in lln 
Mi i 'iliir A» 111 •"'Jitrlit >4 
tiiiiiin I >1 

[\,r jt.-lMlt Illi-m "f A.'M 
rilllllH' ill Ill'll (, < 'liiMisi' il 

V,.,!,-. V"t. \ I, ti. ih!"' 

til »I' I*-/, 


i 'H"!' I I'h Aiiiii-t t , i ) M-. 

i I- ' ' II (! . 1. i !,i 

I '.IM lljli./V, 

.01.1 .M l! lien \,.th 
K---. M I 


'i'Lutker, Spink A: 

UiIl uIUi. 


Th,' I II 

tp.!,, ..t S nui' lii-h ni 111. I 

i-hnl -l.n.i-^. . A-.P lii 

lui.il i! — ■ 1. !i luOiMI' It'll 
I'-tin N". i::*. r. I. . \^. » 


'hi- 

i'l III Itiu III ' 

Al!: i. nit 111 . 1 1 111 '.- 1 1 

tilt.- Bull' till N 

r,;.' A- :: 


I'l 


hi l:j.. Ih... 

'■1 I'l-ii I. 

,1 < I 

. : l!t 11 1 - . ! 


r,. 


Printing 

I init.i, ( '.ill uit'-i 


I'li.- \ .till' .'f i'h Nil III.- 

I u t )i<- 1 Ii'l ij ■ ''t <••}■; MJ \ o 

In-lij-' Pu't'h. "l-'ii \ .. il 
I'-t. 1 l'» 


ifiii- i:. 

■lU 


it.fi- IM If:' U • h M . ;m 

Ih' i 1 M. :n .1^ • fP- 

1 l.-p.l! t Mi. lit • f A_l" nil Nir I'i 

B.,t ,„1. .1 li, .. \ . i 

\i. \'. ^ i-t.' . i: I-I I 


I ii. hi-it. ..f Hill .r orl 

M-in-it. ..f jip 

■1 \.il' nlt.i,. Ml h,.i'; i;. 

u li >. M' \ . i \ li. \ 

i’l ;. (■ \ V >. • tt ! 


• 'll I h" I'f "in l.pii \ "f ,11 

IlltlN Tf! itl-ll )>rlM I ' M thf- 

h<-tl-th "( ll,,. St l^Tl' I iM.i (hi! 

■ 'f till’ Kl h|»' III .."Mu' ("ini' "( 

»il'- ijemis Pllvri 

\jn( iiltijtN) p,r«,vuvh In-.ti 
»'ite Hullrtin’N'i i:iT. IVu-e 
As. I, 


BOTANA 


N! I 


• N, 

V 


n ^ . K h 

\\ V 

I! '.v ,i i. 
l-MI^iih 
il l M 
1 (■ H 
i h; 


i:. 


-t. 


Thuekcr. Sniiik A 




,u.i IMlUl.U 

Kh 'iu "Il 1 
wit fV' linpm.'l 

]'■ - u-Mii. !>■ 1 itii-t. 


i:,"; Pi 

IVt IMI 

Ih 'V III 


Oiiuvitiii.; t t iiiim lit I nntiiiL', 

i:, "11. Nu),' luiii i. chU utt.i. 
r III I p 'I 
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MYCOLOGY 

74 A New GiUiier i>ise<^se in S, M. \.. Messrs. rh;ieker, 

Viiri District. Meiiuni*s of the (.nivenuneut Myc 'lu- U>.,GaIcuIU. 
Departuicrit of Agriculture in M ulms. 

India, Bouimcal Senes, \ ol. 

XI, No. i). Price R. 1 or 

U. 4d. 


No. 


Title 


Author 


AGRICULTURAL BACTERIOLOGY 


75 Uomp-irative Muiun il V iluc -d 
the Whole Pl.iius .lihI ilie 
Dillercnt IVirts >.'{ ilrct^si 
^[;uulrt“s. Pu.<a AgncuU'ii' d 
Kesearch In-t.rute Bullet m 
No. 141. Price As. h. 


N, V. .I-'shi, n.A., M.^C., Government i’rnuei: 

U Aj.. First A-'-'i't uu IndiA, Cih’utt i. 

[.» the InijvrMl .\^n- 
euUuril U■LcteI^.i.lJk'^t. 


entomology 


Tti 


N.Urs oil Ill'll ‘.n l);|'teri: G) 
Dipteru fr ni the i IhlU. 

Tubaiidx in tlu- v^■lLretl•'n 
«‘f tlie F'lre-t Z‘ i‘ '!<)_; , inu 

New Speoies I lM[it<'r^ 
fnjin the Inliui 
Memiur's “f tiie l)*'i> '. rt:n*’nt "f 
Aincuitui'e in ind; n h.nt''- 
m*ilo-ncil Sene?, ^ ll. 

No. ti. Pre e K. 1-12 -r :U. 


\\. ,11 ild S^-ni'-r A^ inte, 
r.i. > , \l iueo 'JiM. 
'I'h-' Keoiri.oG Kuh- 

Gt 1-Ni .‘t.-. Ltd. 


An Kiit'-'m.-l ji't » < 'r n I’- 't ■ '1 . W II on irvri-nr 
Cdend ir f' r t.'ie M idr ^ Pie- \ A;, -or, n v . i .r:.' 

sidency. }’us.i \_ti’ litur'-l ; r / A — I't oi? I.ul 

Ke^eiroh laatitur*- liuni-ui, ; ju M ^Ir'-. 

No. 131. Price A.s. -V 


78 


Keput 'd L,..;iipucn .jor-'' 

{Sf/rXH.ijrr ' in M il-ib u', i‘a-^ 

Airncultui d I't*-'-*- ir* !i I insti- 
tute Bulletin N->. 13L*. Price 
Ag. 2. 


F. Pulud, nv, 

( fht;. 

-Id, Melru^. 


79 UesuP- <d Invest: j i.ti< ai -f . Dstt' 

Binn'inue^ of Plui^joir'i 
pi€Un, Suiinders, in F aith ; 

Indr':, t'O'ether with noine ; 

Noten on F.nnaA in.*'iUinfi .ind i 
K. Puvi .\-rouitUrd 

Jtesenrrft Institnt*- Hnlletin | 

No. 133. Pnoe As. 5, | 

i 

80 .Supplf riienf.irv Ohservitioim (rn 

[hirers ifi Sn'_:.i r* i,n<'. Hj'-c, 

Pijsa ALTif ultnr'd Rose ,,r. h 
In,d.itute Bulletin No, 1.34. 

Price .\s, ti. 


MS. l-hek.T. 
■ '.. > ■ d<’UU I. 


eniinelif 
n li >, Cil'-utt 


Ditto 


Ditto 


Ditf< 


(P I dv 'sh, u. 1 . As-1-.t . 
int Knt 'in d'<jid. 

Bunn i. 
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Title 


Autlioi- 


Where pablishod 


K litOftyjhMj y — i one Id. 


Ub.'i<*rv.itioiis i>ii ihf^ 
<jf Firlil I'tit.s HI tfii- 
Aji'K'iilLuril 
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SDMK COMMON' IN’DIAN BIRDS. 

S'n, JJ, TIIK INDIAN’ linUSK-riiDW (fOnVUS SPLEXDESS}. 

BY 

T. llAlNIiHIDDK FI.K’n ilKI!, l!,N.. I’.I..S., F.IvS., 

f iflfn r}<il h nt uu>>ih^(} > xf ’ 

A N 1 > 

('. M. INKIJS. W.WA I.r.. K.K.S^.JvZ.S. 

Of tho Mvii.-ili, tlir Hulijfrf i»f niirList ]'.a|)oi\ it was .sai<l that it 
norOnl iirtlo iutm-iiictinii. hut ilo- suhjort of our presiMit paper 
:;db<Ls none at all. as it ]»ositlvol\- tin lists itsi'lf into notice ainL 
r‘Sj cciallv in towns, i.-' tho most laniiliar (m tlio literal .sense of thi.s 
Word) of ail Indian wild hinls. I'roin oarh' dawn to dewy eve the 
Ifniisc-. row IS with n<. ri*stin<z soiurwliias' handy to swoo]i down on 
tiiv edihlc inorsid and inaknii; d.n’ Indeoiis witli its I'aiioous voice 
•is it I'tdatos Its inisdoods. whirli air as hlark as itself. One feels 
tri!i| to(l to stop Inna* and h'avr our IMato to -peak f<n’ itself. Is 
iiat the 1 lousc-c.row at hand to speak fi>r himself ? t .r< niplufu 
np/oa.s, n /von/cvpn‘o. And has lie not been treated of at considerable 
kii^nlt by nian\' able writers on liuliati Hiials -Lockwood Kipling. 
Lim. ( uuniiiohain, Aitktni. Htovar. Stuart Baker and others? 
^b\vai‘ has even devoted a whoir volunn’ to “ I he Indian ( row his 
hnoh. \vhi(‘Ji 1.- a signal mai k of e-teem. as few wihl Indian aninials 
^ ^‘'‘v^duamsohoii.mreil -indeed. 1 can mdv think at the luoineitt of 
btn of law, s. tin' tiger, fin whoso lib- story Lardley Wilniot wrote a 
aivd the spenu-whalo, whoso doings are chronicled in Melville s 
( ) 
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Moby Dick and Bullen s Cruise of the Cachalot. It seoina therL^t'ore 
rather a work of .^upererogatiou to add to the literature ou t\iU 
bird eor is it possible to compress into a short article the mass of 
material available. 

The House-crow needs lit t le description, being deepglossy-i)]ack 
except for tlie na])e, ear-coverts, the whole head, u])pcr back aiul 
breast, wliich are light ashy-brown. The black portions of tlie 
plumage are highly resplendent, wlien seen at a proper angle, witii 
purple-blue and greenish reflections, whence apparently the speciilc 
name splendens. The contrast between the paler and darker 
portions of tlie plumage va-ries considerably accordiiu^ to localitv 
and this crow has been divided into subspecies ou this charactea\ the 
Sind House-crow (Coreas spiciulecs zaf/maycri), found i[i the extreme 
Xorth-West of India, having tlie paler parts almost white in sharp 
contrast to the black, the Burmese House-crow (Ciireas sph’/eh/?.::; 
insoleiis) found in Southern Burma, having tlie dark parts slmding 
into the lighter, which are ill-defined and of a blackish-grev, aivl 
the (.e\ lon House-crcov (Coreifs s pletalra-^- protvyatas)^ confined ic 
Cevlom having tlie light [larts shading into tlu‘ darker hut easv to 
detine, whilst the t\'pical race (Coreas sphoohots splcadcHs). shown 
ou our Plate and toural thmughtjut tlie remaining ]>ortiuns of tlie 
Indian Empire, has the differeiiee between the grey and hlack 
portions of the pluniage well-defined. These rai-es, liow'ever, tend tu 
run into one another so that individuals from the south of Travutnemv, 
for example, are mu< h darker than Xortheru Indian birds and shew 
a distinct apjaoach to the snhs])ecics t<jund m Ce\don. 

The House-crow Ims little use for a rural life and is Siniicciv 
ever seen iu the jungle, hut any (•ollcction of human hahitations is 
sure toliave its rpiota of corvine \mgal»onds, and, the largiu tin* 
the greatm the numhfu* of crr»w's. Diovar states that jirolKilily 
over a million crows dwell in Calcutta ” and such a lunnber certainly 
docs not seem exaggerated. About eleven years ago a terrific hiiil- 
storm in Calcutta killerl them of! in tens of thou.sands, so that ilic 
rnaidan wuis littered wdth cro\v corpses, hut nowadays the Calcutta 
crow population seems to })e larger than ever. Probably much the 
same might be said of all large Indian towns. As Aitken puts it, 
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‘‘ Xii'' ‘‘row is a fungus of city life, u corollary to man and sin. It 
flourishes in tlic atmosphere of great municipalities, and is not 
wanting in the odorous precincts of the obscure village innocent of 
all ccnsci'vancy.’^ Kodaikamil is tln^ r)nly town known to me wlmrc 
crows are Jiot. In large t(nvus, wlieia^ natural enemies are few 
ami fcod plentiful, the crow has an easy life, increases in numbers 
ami waxes im])U(lent, but in the he has a rather harder time 

and wears a more subdued look. At Pusa, for example, there are 
always a few of these crows hanging around the bungalow but they 
luirdlv ever juake a juiisaiiee of tlnmiselves as they do in towns. 

Tlie ffouse-crow m:ikes an easy living by its almost omnivorous 
kihiis. Ill t1i(' neighbourhood (d liouses. it is essentially agarbage- 
cateraud a [)icker-u]) of unrotisidei^ed trifles in the way of scraps of 
liuinan foo(l, cookial oi* uncooked, arid ])ref<M’abIy acc[uireil by theft. 
Fiirtlie crow is not on) v an outcast sv'aveuger but atiucf, delighting 
re :^real from mati <»r dog or othei’ animal or even from its own 
fellows, drain, wluO her in bag-^ in a railwav truck or exposed for 
sale in a shop or in the fichl, js alwavs an attraetion for crous. 
Fruits. (cspe<‘ially figs ami miilbm'rics, are ea.tep. greedily and the 
vouug and eggs of other birds fiirm especial dclicaides, varied 1)\ an 
annual flebamdi on carrion. AVitfi ivganl tn insect focul, crows 
do Hot seem to have such a varied diet as om^ wouhl e.xpect tind 
i[is(>cts aia‘ nsiialls’ on]\’ eaten in an\’ nn mixes wlien they occur m 
suairiiis '.on such occasio?is, termites, locust s and caterpillars mav 
hoMtcii to a considci*abIc extent. So that when they eat iujuiioiis 
uist'rts. it is oulv at a time when the (lamage caused b\ these lU- 
li;\s beiui done ami wlieu t heir dest rm t lou even on a lua ge s». .ih 
m.ib's (omparatively liltlo ditfenmee to tluu: numbers. Under 
^1!* Ii conditions an attack (m insiM ts by binls is to aM intents <uid 
|i'ir])nses useless and of ver\’ small value as crun]unvd with the 
■ liv an habit nallv ins(*ctivorous bird wUi<’b feeds on insects 

hirougfiout the year and which is tiunadore constaiitl\ ae ting as a 
^‘tiock oil tile iruToaso to uutiue ])roport icuis of its insect pro}. A 
cTily li(d [)3 to lessen to a small extent the undue proportion 
one Hpetdes of inseid wlum he notiees tliat tliey arc in swarms 
lie feels inclined to cat or worry them. For this reason, it is 
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impossible to reganl the ( row as l)eneti( ial from an agrKMiltural view, 
espeeially in view of the damage done to grain and fruits. At 
the best, this bird can only be reekoiiod as of neutral value. lu 
towns, where the (■conditions are sufficiently insaiiitarv, it may 1.)c 
considered of some slight value as a scavengin’ Imt even against 
this must be set the auuoyauee caused by its thievish propensities 
and noisy habits. 

The crow, however, has his good points. His intelligence 
is distinetlv above the bird average ami. even when he is making 
himself a uuisanee around houses, a great deal ol harmless anuise- 
meut can often be obtained b\' \vatcliing his wily ways. 'Fo vary 
the poet slightlv. verv brief obstu vation nf his (b migs soon shows : 

■■ Tint f-T W lys Orit irr a irk. 

Aiit.l t-T trii'k< rlrit if«> v im. 

'! li<' 1 r ■U'f' -I. i < ■ 0 hijhly [nH-uhir, 

W hirli thi - I I 'in f[ I t' I 111 I iiit \ 1 ri. 

A liking for mischief for its own sake >ceiiis ])art ol a emw s 
nature and this may be exjuc^ssed bv pulling u]) ganbm plants or 
digging up uewlv-sowii seeds, oi' (neii by pic king oil lloucis. oi 
carrying off brightlv-colourcd o!»]i‘cts, or very li'r«picntly bs taking 
a delight in woi r\dug otloM’ bii ds .uid a niina h tor no appa r(Mit reason 
wljatever. liold3er\' is usually at tin* hottoin ot this, as when 
crows wmrv such aniiuals kites or d'>gs. but jane mis<-hief 
seems coiicei'ued latlicr tiia n a dteswo loi- tood. An owl abroad iii th" 
davtime is alwavs fair guim* tor crows and ;i snake whieli viMitiiiv^ 
into the opmi is also ol ten iiiol >bcd b v err )ws ond ot le*r I u la is such it> 
drongos ami uivnalis. Lizairls. such as ^ aie oiteu woiin'l 
by crows and in lus 7 nh('s oe n/y Z/voi/o /' Ait ken gives an «imu>ti '.( 
account of an occiiirema* of this natuie, hut a lizarrl nr trog 
sometimes bo wmihid io death and thmi hdt nnoateu, showin*.: licit 
tlie attack on it is imt ])i(>m|)ted by hungto'. 'TIm' erow's int»*llig''!io' 
is also shown lyy tin* occasional holding of wlo’!’. 

tlie crows of the neigh bou rliood gat Ihm’ togrg h(‘r ami voeila' ousl} 
discuss some point <jf common interest, s«>metimes a]>])a reuH;- 
uncorvdue eondin t (jf rm<‘ indivirlual j'I'ow wlio is tlieriedt'’! 
upon by the rest ami pra-ked to deatli or out(aisted. Llsind!\ 
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f^xow’ wliic.li (laiaatffMl in any way is worried to death hy its 
feilov s. Vet tlie crow will c.ei-iaiiily rescue a friend in distress 
if ho call and will not Inositate to show his indignation against 
the cause of snl'lering to his own <'oinrad<‘s. The crow is also 
a goo'l hiishand a ml a tioidei- par^uit. devoted to his raipulsive 
nestlings, in wliostMhdenco he. will not hf*sitat(‘ to attack even man 
at times. 

The IfiMiseo-row mmts at tie* hojxinning of the hot Aveather. 
Ill ( alcutta luiihliny ('nmnicncj s about l'h‘!u-uar\'. Init in some parts 
of Jhuigal it tnav c\’o.n ci iinn imcr in i )o(a*iiiher. The hreeding 
.season varies r<)nsidcrahi\' accurdinv to locality. G(‘ne rally 
speaking, .March to May are the iovMiiritc inruiths. later in the 
North and loiiiiri in the Smith. The liot is a lai-ge and untidy 
mass of St icks. llnc< I w it h ilm- 1 w iLm m- orass or almost anv other 
softer material, ami ] 'la erd in the fnrk ol a ! aa mh of aiiA' c<mvenient 
Ime lusir human h ilui.it ion.^. if a\ailal»lc curious materials may 
^^ometinics 1 m* nsr<l toi- liiiilditiv. S.'Vi'ial ra>cs have been recorded 
in whicli r row s' nest s ha\ a* brrit I 'll lit (if shoiU lengths of wire and in 
Bombay (uu* pair of mows rdii*'! i lu trd a m*si ol gnhl ami silver 
spcctaclr frames dt an e>tiniated vobn* ot four liii mired rupees. 
Aiiotlier uest in Mailras was iiroh- "1 lot'^ of tin snippiugs taken 
li'om tlie bin lla/.aar. Ihuh ihr parmu bt r* Is collect tlie material 
ior the nest but it s art ua 1 rdimi i U( tiou m ajipaicnily tlie s<»!c duty 
of t!ir leiiiale. 1 hr iiia Ir t l ansfmTii'V t d h m pal l iier. fc>i- {i\iug iu the 
Ut'st. the material whirh lie brings in lo his }M*ak. I he t w'igs used 
may ho mllrett'd <tty the Ltrdumi. di. il udi t iiiis availa I »le, be broken 
oil g t'owino )uauc)n*s. W'Imn tunhtim: is Odiiig on. the male bitai 
<iceojiij)anies t Im fmna !r rveiww here ami w ill mU let her gi» out of his 
^igkt. The labdur dl rnllomnn: ami luiihliug is varied by brief 
iiiterv.tls ot <(imiubial ajlri tidu which takes tlie torm of head 
bekiing, but this is not allowed tcidelav t he ciU)i]detiou of the nest, 
'diii'k is usualK' timshed in about twm days, rhei'ealter the lien 
in it lour or ji\a* (soiimt iimm two or three lU’ six. or rarely 
■''tA'rii) eggs, w hn il measure about o7 I'v mm, and vary giamtlv 
ill colniir, the ground btuiig aiu sliado v)t bhie-green> blotched \\itb 

reddish, aiul lirowu, with small seeoudarv markings, of grey or 
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neutral tint, irregular in sliape and scattered profusely over the 
whole surface of the egg. 

At this stage, the crow is often parasitized by the koel 
7W mis scoIojMfcrus), the male of which is a black bird with a vorv 
long tail and looking like a drongo, whilst the female koel is glassy 
black-brown, spotted and barred witli white. Both eombiiu^ to 
achieve tlieir end of depositing an egg in tlje crows' nest, aiul tiny 
do this in a verv interesting way. throws seem to hate tiie sight 
of the koel width takes advantage of tins fact, 'hhe mah' kcol 
flies up to the crows nest and attracts the ciuws to chase him 
awav, a pin siiit in winch he is quite sale as he is laster on tlie \MUg, 
tlie koel taking care to lead tlie crows afttn- him as far as }H»ssilile. 
Meanwidle. as soon as tlie coast is dear, the female koel slips into 
the deserted nest and de])osits an egg, after which she flies off again 
w itli a triumphant cry of ” /vo//, /vod, Aod. as a signal that the 
deed has Inen done, whertuipou tln‘ male koel shakes oil Ins ]>nrsiicrs 
and leaves them to letui n to tlnoi- ne.st. A\'hcther the female knel 
destr(.>vs an\* the m-ws' eggs [>cfore dcj»ositing her own is nut 
certain but this is probabK- t he casr*. In any case, the ( rows do not 
detect the diflcreia'e, as thev semn tc) be inca])<il>h* <ii crnmiing. 
Whether the female koel actually’ lay's tla* egg in tin* most is alsn 
uncertain, Init it is more ])robablc that sin* lays it elstnvhere iUid then 
transports it in her mouth until sln‘ obtains <icccss to the nest. 

A]>parmitlv the crows are sf) ])lcased wiili themselves at th*; 
suceessful Itatrjiing of the eggs that they are imlilfereut to the 
nature ot tlieir stiange nestlings. \t au\’ rate, tlii‘V ajipeai ti- 
be fond of their fostm’-ddhlreiL Aitken I’elates that on oik' 
oecasioii he Siiw " a ]iair of crows feeding a clamorous Voiiiig 
koel, togetln-r vith its foster-brother, their own child. It wa.s 
liungrv and clamorous t<jo, but the koel ap])eared to be the 
favoiiiite with the parents. ' The new lydiatehed m’ow nestling 
is such an aiaimimiblv ngl\’ little binte that perhaps it 
exnaisabh* to that vwn its own -jiaients may ])ref('i’ a ytaiiig 

koel. Be this as it may, they certainly’ waleli over Hirir 
young with as.^iduous care and tin* nest is never left uuguaided 
for a moment, each ]>tirent taking its turn to go out and for.igc. 
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,Ys i)(nvar puts it ; — The reason for its devotion is not far to 
seek. It is the penalty of wickedness. It is a case of thieves 
knowing tlie ways of thieves, ('rows are notorious robljers of 
jiosts ; neither eggs nor young lunls come amiss to them. They 
knew the evil that is in tlie {-orxhw. lieart ; lienee tlie careful 
gun riling of the young.” But even the watchfulness of the 
pannit birds is unavailing t<) uway tlie ffy {Passeromyia 

jiden'tchfffa) which eoiummijy lays its (‘ggs in crows’ nests and 
whose gi'ubs sui-k the blood of the young nestlings. 

'rhe Ifouse-crow iummIh no protectiou but is f[uite capable of 
I(M)kiiig after itself, lleuei' it n'ceives no beiieiit in any Province 
under the Wild Birds* Protectiou Act, and in most large towns in 
India it will doubtless be cousi<lered that his numbers might l)e 
retiuroil with advantage. \ v\ other countries have endeavoured 
at times to ac([uire him by roiujiulsory iinmigi'ation. Thus, Finn 
states that " he has of lati' years been iiitroflin ed as a scavenger 
into Zanxibar, and in Deoenihcr ItH)*2 a consignment of Ilmise- 
(iiiws was si'ut fi'inu ('c^■lou* to the Malav Peninsula to help in 
reducing a n out brea k <d ca (er]>illa rs on ('ofTee in tlie l^traits. 

The habits of this bird would lill a b^mkand wc liave only space 
tc refer to its grega rious habit of roosting i'V iiiglit in favourite trees 
during the uou-lu'cediiig season. Sonmiiincs. t he trees selected 
as a dni'iiiitor\' sciV(‘ tin* saun* ]nir]Hisc duriiiL' the daytime for 
H^iug ftixes. Tlius, oil t he wot coast ol ( t'ylou, ab<)ut thirty-five 
iiiiks South «if ('olond)o, lies the small island of Barbervn. covered 
with j alms. whose to]>s ]ir<ivide a lesting ])lace lor those large 
h‘its lit 1 he < lay t iuK' a ud for crows a 1 night . and m t he early morning 
<iud rveiiing niav l>c sia u the jiassage across tiu' strait di\dding the 
i^laiid irom the mainland of iniincnsc tlncks of <1 >\\s ainl tl\ iiig 
h'Xi's, tlu' oiie starting out to lorage and the other intent on rest. 

rin* Iloiisi'-i row must not be eontused with its near relatise, 
bu‘ .1 angle ( ‘row, “of whom next, as t lu‘ genealogists have it. 


• ,Sf(' .S'y.t/i'l /' 7^1'iM i. 
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Foreword. 

That all is not well with tl\e eat tie of the UiiiteA Pnwinees 
is too olwious a fact to retjiiire (lenioi\stratiou. The tact is so 
well knowu that many imiividuals and more tluiu o!\e assoriatiun 
are turning their attention to the proLhan. Tliat the serinusiiess 
of the situation is recognized is all to the good Lut, like must 
problems, which are largely economic, it is l>v no means simjjle and 
it is unfortunate that those l)odies w hicli have devoted their energies 
to its solution have, in large measure, failed to recognize its cojn* 
plexity. Consequently measures have been advocated wdiith 
cannot, if adopted, afford relief and ma}* even prodiu'e liataa. 

Fundamentally it is an ecomuuic ])roldt‘m, but there is also a 
strong current of sentiment whirh cannot ()verhM)ked. in smli 
cases it is best frankly to recogjiize tlie two forces at work even w here 
they are opposed. The strength of a couiitr v de])ends on its material 
wx^alth and this can only be built u]^ on sound ecoiaunic ■|)rinci]des. 
Where sentiment intervenes as an opposing force a c(.>nditiou ariso> 
where a choice may have to be made between material ])rospenty 
and that sentiment. The choic e must lie with the people and 
it can only Ijc accounted to their credit if tiiey (dioose in favour uf 
the latter. But the dunce should be made with open eyes and 
nothing is to be gained by confusing tiie two issues. 

It is l)ecau3e much of the recauit literature on the .suhj'^'^d 
indicates the existence of such a confusion of ideas that I have 
ventured on the following note. In it 1 have attempted to lay 
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baro the eeonoinic as])ect ; to sliow how far tfiis is opposed to the 
seiitiiucntal and to indicate tlie direct ions in which the 

t^vo can in large measure he rec-onciled to a<diieve the object all 
desire. 

1 he problem. b(dug largely (‘( (uiomic. is approaelied from that 
aspect. It is, perha])s, none tlu^ worse*, tliereiony for being handled 
by Olio who maices no ])rof(‘Hsi()n to b<* joi on (“attle. I have, 

liowever. taken tin* ];r(*{'aiit nm <d <“ln‘(kin<_'; tlie technical poiiits 
raised and 1 am indnbl(‘<i lo Mr. ( '. I{. p;,rr. the l>c]>uty Directoi- of 
Agrieidture. In diargc of ('attlr iheeding Operations, Muttra, for 
suedi check, advice and m iticism. 

In i KoDi i' riox. 

rin* ol)vi()Us tarts <»1 tlic catllr priddcin as it a];])ears in the 
liiitcd Prcwiin cs arc tin- <liininut imi of numbers jiiid tlie reduction 
of giiizing groii nds. Kinm t In* vny nbv musness (jf these facts these 
tw(» ] aunts have* been sri/c«i nu and pbnrd in the forefront of ii 
raiiij )a igi t , wiiirli advocates iia icaM.Ml grazins/ grounds and larger 
nuiii b(*rs. I n t or t u 1 la t c ly 1 1 1 c j u ( d I It ‘ I i . i s i n >t > si mple i the relat ion 
bf'tv e(‘n cause ami t*ilct t i> not so diita t and the recoguitiou of 
whu-li IS cause anti whndi is clTta t i- rot so siiiijtle that a removal 
of what a])pt‘ars tin* olu itms cause will ]uoduce the desired eti’oet. 
Motli ]Hiints arc tapabh* of ])ractit al ivn-cds' ; tin* jate <d increase 
of fat tic IS such that a de t ic it, nc\‘ w dl s< ou be niatle u]) if tin* mt)rta* 
litvis icduc(*d and it is pttssiitlc. if ind dt'sirabltc to ri'Strict eiicroaeli- 
nieiit tiiL anti (*vcn ttt extend, gra/mg grtumtls bv icgislat ion. liore 
iigauL howi'vcr. wt* liici an appaitmtiv’ tdivious cause and elTect 
^viiicli will ])r{tV(* on i n\(‘st iga t u m tt> l>c little more than a])parent. 

^ bu‘ oj till most obv lolls, bcca u sc I o in I' lU ! a t et 1. sourt es lal mortality 
1'’ tin* slaughter-lnMisc -and. in i tuise<|ueticc. an agitation has been 
^otnlinted against sinh institutions, it will bect*me apparent, 
liawt'ver, that t his soiui e ol iiuu tality has not the im'[)ortance. from 
Ihe »*conoinic. aspect, that tin* agitation attributes to it. We have, 
fact, to |n‘uetratc more d(*cply into the uiidt'ilying economic 
^‘‘JRditions il we an* to id da in that insight into the causes wliich will 
^louii dictate the remedy. 
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SOMK FUNDAMENTAL CONSIDERATIONS. 

The cattle problem will never be understood and the true 
remedv of the present unsatisfactory conditions will never ho 
realized until certain fundamental conditions which underlie tlie 
whole problem are taken into account. Ihie primary fact is this: 
cattle share, with all other livinit organisms, a (annmon featuiv, 
namelv. a rapid rate of iitcrease. Were there no clu'ck to the ruith* 
population, this would increase rapidly : in aetual ligurcs it 
wouhl double in about 10 yeais and ([uadru])le in about 20 years, 
dlie fact that the ])opulatinn is stationary or t'ven sntTering a 
decrease indicates that a ciieelc is a])[died which, in tiie ahseure 
ot aiue (oinnuai cmitraceptivo piactice, must be due to a hii:h 
mortality. 

The numerical stc.enotu of the UATria-: roeui.A'rioN. 

It has been <-ustn’ua tv, as a nuMsiU'e of the adc(pi:u'v <d cattlt' 
to a coTintia*, tn ref«M’ to tln‘ luiniber of heail of cattle ])er luo nf 
])opulation. in ,i 'eceiit ]>ublic statement on the >ubjcct sucli a 
series was civen fiom whi 'h. as India showed the lowest ligurc, 
it was argued that tie* ])ositiou lu India, was ])rccanous, I lie 
fallacv of this arL'unumt is sliown by the following statenumt 
of cattle per lOU of ])o])ulation. 

Jn-iH .. .. a 

. . . . IT 

Ui,a-a .. .. JT 

\jvU< .. .. 4» 

1 )k iiii) > I - ■ - • T I 

\ 'tjC» 'i >r ! t'-' ^ <f A iii'Ti'' ! . . . , Ta 

f .. 

Z.-Ueia .. .. l.TiT 

AiiCriHi .. .. S.'S 

Assuming tlic argiintent cfurci t. tlie ])osition of (hu'iuatiy. 
the United Kingdom and still more of ihdgiiim and -Fj^ian, must ho 
precarious in thf? r-.xti'eme. That this is so can not Im* acce])tc(l 
and we havf^ tr> tracf‘ out the fallacy in the argument. That fallacy 
is found in t he divergent iis(‘s to which eatt le are ])ut in the different 
countries. In the United Kingdom the male is only retained 
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relatively few are kept and the remainder arc used for food 
.’(Hin as sulli(*i(M\tIy growit. f)u the other liand agricultural 
opciatious are carried out by lujcses and there is also a lai'ge import 
(►[dairy })rodiice iiulicatingthat, in this respect, tlic United Kingdom 
is lint se!f-sup])(>rtiiig. Denmark, again, is an exporter of dairy 
jinidiice indicating an excess nf cows for tlie head of population. 
X(*w /(‘aland and Australia ait* raiudiiug count lies in whicli large 
l)(*rds are ke])t mainly for tlu! ex]>ort, nuait and dairy ])roduee, 
inaikcts. ddn'se facts are suiheient to slunv that anv comparison 
(►f tills natni’e is fallacions <ind that (‘arh country has wliat may be 
caiUd a normal cattle ji()])ulat ion d(*]a*nd(Uit on th(‘ uses to whitdi 
thr cat t le a i’(* put. A just comparison t an, in fact, oidv lie drawn 
ill cases w lh*it‘ tin* cat t h* a it* jiut to similar list's. 

Till-: csKs t)K t'A'ni.K in iiik i Niri:!) Pi-;t)\’iNCKs. 

Tht^ uses t(m\ hit'll tat t Ic art' ])ut in the Unite'! Provinces are two- 
fold ; th(* Imllot k IS the main stuircc td agricultural and drauglit 
power, whilt* tilt* cow IS tht* stPiiK t* tii milk and milk ]U’o(lncts. Idic 
cattk* ])o]uilatitUL w hit h will fultil tin* it'tjuirp'iiicnts of the province 
b that whit li will jUDvidt* the ret pi i remen t> i.n t hese two lieads. 

ThK NCMUKII t)K HEAD nF t Al ll.}: IN TllK UMTED 
Put t\ INt KS. 

Wdiile the liesirabit* latth' ])t)])uhit i<ui is siimmetl u]) in the 
ahttve gt'iit'ra liz.ii ion. it is ut>t an easy mattci to it'tluct* tins to exact 
MiiitiiH'rs. Tilt* ftdhtwing ct»mparat i\ t* tabh*. drawn from the latest 
^tatisiies. is, hoW('\t*r, inditatnt*: 

C.iu li' prr I ' tt t . .f [ H .pul * 1 1- 'tt •• tvCe .‘cO 

t '< iw . khI I . lin tl 1 1< '*•' j « I I"' O if ji- 'pul I ( i' ‘ti LU '7 Ul'li 

•NlfM rii!ti\,itr,j l^T |lf» .. -- (itl*VO 

It tlu'st* ligurt'S hav(‘ anv meaning, it is tliat the cattle ]>op>ula- 
tioiioftht' Unitt'd Proviiict's is (‘xcessivo and that the hnver popula- 
tioiiui t'ows is more than counterbalanced by the excess of bullocks, 
lliis opens up a further held of emjuiry relativt* to uuiubers. The 
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essentiiil fart with regard to the hullock is tliat there is a certain 
fairlv definite .uiunuit of work to he done. That work <‘an he 
l>v a certain nuiuher of animals or it may he done hy hall tlun 
luimben This difference is ex]>ressed hv s:i.ying that in the latter 
case tlie cattle are twice as etlh-ient. ddie true ])osition, tiuui, is 
this * that actual nuTn!>ersare of relativtdy iiisiguilieant irn])ortaure ; 
the reallv impintant question is the (diinetirv. (Jcuerally s])eakiiig. 
tlie above facts indicate an inferiority of I'liit ed Pi-ov iiu’es Imllin ks 
relative to those (>f the lhuij<ih. \\“c can ho\\e\-cr furthm- than 
this. If the standard of tlu‘ hullock has mn l>cen raised to one of 
marked elHciencv. we might reasonaldy e.\])cct tn find a lika* lack of 
etheieiU'V in the cow. Phis ex])eetation is in acemdam-e with the 
facts. Ihe I nited rr(fvinci's Ijreeds arc mU among tin* milking 
breeds of -India. Their yield isat tia- best hdow I hat of sue!; milking 
breeds as tlie .Ahmtgomerv' and Sind hi and far Ixdow that ol siicli 

breeds as the Short-horn a ud the iM'iesiaii oi haiglaiid and Kuro[»L‘ 
as the following statement will show : - 

Ari-nnp: >f(iid y>c/’ nimran u^dk q/ nr^ iihi* » o//> g/ 
ht'ecd-'< >-f* Ik, 
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Ii^h < -so . 
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Ili itl-i 
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i:ONSK(^t't' 
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1K< OO.NFl'lo.N 

F TUK IMFor. 


OF KFFK IKNCV. 


The I'crogtii t n ii! of t |h‘ !mj)ort;iin e (►! ctlicicm v leads toia-M.on 
inevitable conclusions. Tho^e are perhan.s oest understood fe 
follow JTuiii a consideration oi tln.‘ mechauit al aspect of catih*- 
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1 (\ ip tliPH inPf’hiniical as])(M't. may f‘ompn<rGd to rb online* i 
for i liG supply nf a ('(M‘taiu a mono t fuel, liore ropreseuted by food, 
( ('rtiiiii umoiiiit of work is pm lornuMl or a certain amount of 
|)r(t(lMc(\ in tlu^ foi'm of milk, is ohtajiied. Just as engines differ 
ill (‘tluacucy. that is. jj^ive <lilTei“im^ amounts (;f work for the same 
jiiiKumt of fuel sup])]ied. so it is witli cattle. As economy dictates 
thrM'hoice of tliat engine wliit h \cill do the work required, so shouhi 
it -lirtat(‘ tlie elioiiMMq t hat animul which will <lo that work which is 
reqiiireil of it. with tin* minimum amount of food. There are two 
means of ai-riviny at tiiis ]iusitioii. otie of wliidt is as undouhtedly 
rielit as the other is wrouc. Ry tin* lirst. and correct, metliod the 
auiiual will h( selected w ith leyard to the work rmpiired and its 
[aitcfitial capa(‘ity when kept in C(»nil condition ; hv the second, and 
wroiic. method theanim.il is not s<» seliM-t ed. hut is merelv supplied 
\vith that minimum amount ol tood which \vill ]U'o<iuc<' tlie required 
work. To cont inuc the mecha nica! comjiarison. we can compare the 
lirst nnuhod toscirctiny an '■nyim* whitdi dcvelo])s mo.st efficiently 
.“) li.j). tor Wdik itMjUiriuy li.jc otid tlie second to selecting a 
lu li.j). engine for the same wank atid niiininy it inelliciently to 
lirvi'hi]) .') h.p. [n the case <•!' tlie animal, how’over. there is a 
he.ftM't which fldcs imt ocimr in the engine. 'The 10 h.p. engine 
will recriviM' Its tuii c, 'pacin’ uheu tile fuel ^u])p!v is increased, the 
animal w ill luU. Ileductmn in fnnd \s i!l. sn^piicr or later, lead to a 
permanent dehilitv whi' li cannot he in.nlcg(H)d and which mav ho. 
ami nftiMi is. ])asse(l on t o t he next gemn atiim. \V<‘ are thus led to a 
("iisiderat imi of tlic f.uldcr sup])h' with which is promineiitly 
dissociated thr‘ i[Ue>tionof gracing gi'oimds. 

FohhKi: srniM.v and ouazinc; (uutrxns. 

.\t the (auuimmecmriit of this muc attention wxis tlrawm to the 
mnphasis t hat has Immmi laid iijiou t he obvious rest rict ions of Si>called 
t.ua/jug grounds. riii' extent ol these aieus, f(U‘ which the ollicial 
‘hsiguation of ” < ulturaUe wastes " is. pmiiaps. tnore appropriate. 


‘This .I.atlr O Ui-i in inv C''. 1. "U flu' IVim-s.'I Alm icnlt utol Pr.U'tioi' ;\nU 

in t!u' Pras 
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and their relation to the uuniber of cattle is indicated in the 


following table : — 

No. 

Hr nl IHT 
liH) ;ion*M 

Ti'tal Pntviiu'o (cxfUuliiii; hiUs) . , , . 

District Cii 'Mklipiir .. .. .. 4-1 

aUlmHi .. .. .. :rA-> 

J.mnpur . . . . . . lUlJ 

(Jdllil :v . . . . ■ • 

Mivrut . . . . . - -k'lS 

Part-ibuMrh .. .. .. 

Clhaziiuir . . - . . • -as 

Kac^ Paali . . . . -Mm 

C'awnport' . . . . . . 'J.'tlJ 

Mu/. a tT a riia:^';\r .. .. .. ' 2 '.\\} 

Stiaf^j ah injHir . . . . . . l’i il 

Kht ri . . . . . . . . 174 

Binai .. .. \:\r, 

Mir/ ifnir . . . . , . In."* 

■ Ihansi . . . . . . . . hn 

• Ih ni'i T Mvimi ‘U . . . . 7'a 


Compare, in the first ])hu:e, these figures with the l^higlisli 
figure of 4 head to 3 aeres or 1'33 head ]>er aere ; entii])ai“e also the 
yield of fofhler, iioth hay and grazing, raised frt>iu an aere iti the tun 
cases. Toobtaii] the same <Lf‘nsity of (kittle the, grazing grouurls " 
of the pr(.)vinee must be mnlti]>Iied bv l-oA ajid to obtain tiu' s:ime 
fodder su])y)ly as is produced b\' an Knglish niead*>w land this iigiin- 
must be still furtln*r multipli(‘d bv '2 Sii< h an increase of grazing 
grounds is clearly out of the question : it <'an onlv be elfectedat tlie 
expeu.se of cultivated land on wliicdi tli 4 ‘ ])e()ple.'s foo(i is grown. 
The pnjblem is iK>t to be solverl in this direction. 

We may look at the fjue.stioTi of grazii^g groufxls a little nnue 
closely, iiecent tendf’n< v has been to re]>la(*e grazing grounds hy 
cultivation. But there are two forms of cadtivatioii tlu' first of 
which provides food and ]4roduiM* u.sed bv iiian, whih' tlie f>ti!cr‘ 
produces baxl for cattle. At the moderate (‘stiruate, average hmd 
will, when cultivated, })ro<luce ID-lo times tin; weight of fodder 
produced wlien it is uncultivated. That is the reward for the lahcur 
of cultivation but, unfortunatelv, with tin; sanau or hut little mor.', 
labour of cultivation, it ia posaible to reap a atill greater row. ml 
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frciii uon-fo(Mer crops and, consequently the tendency is, when 
re]ilacement takes ])Iace, to re]'>la(;o the grazing grounds less by 
f(nl(ler cro])S than by more prohtiible crops. Here is the real crux 
of tlie ])rol)!em. har from the restriction of grazing grounds being 
iujiirioiis, as is generally assimuMl, suci* restriction is all to the 
good iuasnuH'li as t hose lands, ca[)al>Io of ])roducing crops, are more 
prolitable under cult ivat ion tliafi as wastes; wluit is desirable is, 
bv an organization of tin; rotatifins and such means, to introduce a 
larger percentage of i odder <-ro])s. This is an ecuiioinic question 
which brings us back to the proldem (d cllic ic ncv. 

T}ik dkkimtkjn or 

The ])i-oMem lias mov heiai uairo\s<‘d (hovn to the economic 
(•tt*- (if levelling up the iiUiii-n of a unit area of ffxlder to that of the 
same area of other (•ia)]j,s at ]uo,soiit more Valuable --and it must l)e 
uiiiicrstood that reference lieia* is not made to value ex])ressed in 
rash. Broadiv s]M'al<ini:, tins |(MldiM' talo's tin: ])!are of tuel to an 
: and it is only ])ossihh* tr. ji tain t iiat i nr reased value <»f tile 
foddfucrop if it is fi'd to t In* most elTnitmt animal. It is im]>erativelv 
i*v. t InuffoiT. ti » laise t In* eHhimrx- nt t In* rat tie nl the eomitrv 
vmln* maximum. It must he l■olll(*s>^d tliat t hr (*ron.onU(' halanee 
I'l'tweeu f(M hh'f and ot her rr< >ps. lias, in ici (*in \ rai's. lieen s(> adverse 
tn thr lUilt iv;it ioli uf fodder that the ratth* ot I In* provluee have 
luMiinie iar trom (^lliemiit. It is !Lric>>,iiy tln*refore to deline 
(‘tliriiMn v a little more (arefiillw (M tin* \'oung stm-k ])rodueed 
liaif aie males and half femah-s : i.f the former a few are alh)\eed 
to (h.'\'clo]> as hulls for tin* ]mr}n'sc of sei viee hut tin* vast majority 
an* ca^trati'd and used for d[au^dlt ]uii'])o>es. The main use of tlie 
<ow may he to sup]d\- milk or it may he to sup])lN' young working 
‘attle. It is a question of hn’« d. t<u' the two sexes cannot he raised 
iihh-jiem [<*ut 1 y and rh‘arl\‘ the most elli' leut luecd \vill he that whieh 
‘'^'!|i}ilif's, relative (o the footl eonsumed. on the male side the best 
''nrldiig iudloek atnl. (Ui tin* h'male snh', the best milking i-ow, 
^ uhatuiiatelv sueh a eoinhinatiou is not attainable aiul the iierfoet 
dual ■jmrjiose breed does not exist. The elioiet* lias to he nuule 
between a breed furnishing etiieient working bullocks, a breed 
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furnishing efficient milkers and a dual purpose breed supplying 
both moderately efficient working cattle and moderately efficient 
milkers. Which will be mirst profitable will depend largely on the 
economic circumstances, in their turn a matter of locality. 

Thr general problem defined. 

Broadly then, we are enclosed in a vicious circle. 

The food sup])lv is deheient for the number of (’attic raised: 
tills biumber oi cattle are required because the individu.d is 
inefficient and the inetTicieiicy is the result ot au insufficient 
fodder supply. It is this yicious circle which has to be broken 
before any renieily ran bei'oine effect iye and 1^^^' broakint; of 

this circle which constitutes the real problem. The problem is. 
thus, fundamentally, economic an<h as is usual in siudi Ciise.s. 
by no means easy of solution. It will certainly not be solved 
bv the remedy std insistently proclaime<l, the devudopment of 
arazintr ijr<ninjls. still less will it be solved by the so often demand(‘d 
increase in. the numbers of cattle. 

The solution, if it is to bo foiiml at alb will be found in an increas«‘ 
of efficiency in th<‘ indiyidiiah I’^nch au inrreasc uill enal)le betlei 
cultivation to bi^ ]>rartised an.d will lead to greater ])rodurtiou from 
the land in the (’ase of workiuj^ catth' aivl a ^reiiter retuin in milk 
in the case of milkiu" cows. The incrimsed efficiency will nni\ 
be maintained if stimu!at(Ml by Vietter teediii" wliicli the owuei 
will be enabled to ftive in the rase of bullorks out of his iiu'nMM’il 
crop retui iis. the reward of Viettiu' riiltivation. and by greater mniir- 
tary return from milk in the rase of rows, as tin' extra rost of tecdiiiL; 
necessary is small in jirriportion to the inrreasml return derivale'‘ 
thereby from an efficient animal. ' 

The complexity of the problem. 

If we n‘vert to the table given on page 330 , the proiiiiuent • 
feature of the figiues givmi is the largf; diflereuce.s tliat occur ha 
different tracts of tlie proviinac There are in Gorak}q)ur ueail> I 
times as many cattle ]kt 100 .u res of grazing grounds ”*as there 
are in the Jliansi District. We might reasonably expect, thereh>re, 
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that, if exteii.sioii of «ritziiifr aroumls is tlie romedy for the disease, 
the . .ittle of IfiiiidelhliMiid would he tlie he.st in the. IWince, This 
.■xpert.itiou is how(wei- directly o].])o.sed to fact. The best cattle 
.,ie nroduced in the neiirhhourhoiHl of Aliyarh wliich. next to 
(iiirakli|mr. has the hiyliest liyure for cattle ]ier 1 00 acres of grazing 
irroUUi 1. 

I li^urf's .‘JIT III t h(Mnri(‘lv(:.s iudicativ'o (jj tiu‘ coiiijilexity 
(it ihf I n » )l 1 . l)ut all* III all ])i‘f>})a hilit lUft tlic iiuist .striking 
that ( mild lie (fktaiiu-d. Wf‘n* it ])()ssil}l(‘ to obtain a figure tor the 
heail ol catth* ]>ci 100 acres glazing ground witliin a ladius of say 
.Viiitiilesof t he lai'geiM ities. it is inona than tJiobalde tliat tliose would 
iralirate a st ill larger ioinib(*r of ( at tie ].er ! t)0 acres of gra/ingground 
rl'iiiL anv <jUote<L Such jlgiin>s are. unfort uuatelv. not available, 
i lit 1 here ran be le > doubt t ha t the j noble in in. a ml in the onv irons of. 
tlu‘ eitu's IS totally ilistim t Iroin that oj the fauintiv-siile. In the 
ionmu-. theie is a large fleinaiui for milk ami fhiirv ] roduets from 
aiimi-agrieultural jHijuihitioii. witli eonsmuieiiT eni]*]]asis laid on the 
ffuv : winle, in tin* latter’, tlie main demand is lor the workiutr 

ID 

hulleM k. and the enw lune iigures mainly as tlie produeer of young 
-stuf'k. 

1 1h‘ a b< )\'e ditfiTenre is sue h tliat «* must treat the two ]}rf)bleins 
separately. .Mim*r variatnuis in ilie jirnlilein. however, mav be 
hjietl \ md le.i t ed . I n t h e ea st of t lie I hi iv i m e | ui' ssu r i* i >f ])o]nda t loii 
ietl to holdings nf sueli size that little (>{t])iutunit\- is alh>rded to 
grow any lint tlu^ fond ero]es rmpiired to meet tlie iieeils of that 
pa]>ulatinn. rile reduction of ojien gi-<izing hiuds and the inability 
t'i'h'Vnti'any but a mere fraetioii of t!u' lioldingro fodder crops has 
ill an inipovtnishinent of the eattie ami a consequent 
‘5'erease ol their nundMTs to make up for tiuur inetlirienev. In the 
ol the Pro\'inee th(‘ unit of rulti\'ai ion is larger and a larger 
pro]K,ttinn of the land is held bv substantial cultivating zainindars. 
^^‘<‘a<lvantageof ellieimit eatth‘ is a])preriat(nl and growth of fodder 
hs both ])ossilde and. to a certain extent, indulged in. The 
'‘*^th‘arp.e()iise(jueutly. of a siq^ei't^r type. In the dhansi Division 
is not the })re.ssu!e of ]io])ulation foiiiul elsewhere in tlie 
^^v^Uf'e and we have here the nearest ap]>roai h to the ranching 
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conditions found in tlie sparsely populated parts of Amcri.a, 
Australia, the Ai'stontine. and so on. Thepovertyof tliecattle is Ihtc 
due tothe backwardness of the people resulting in lack of orgaui/,,,. 
tion in disposing of dairy products, to the small margin of 
provided by the cattle lireediiig industry and also to the precaiimi.s 
climate with seasons of drought leading to intense fodder famines. 

The city problem. 

Sufficient has, perhaps, hoeii said to indicate the coiupl»>.\ity 
of the problem and we may pass to a consideration tif that icspcci 
which concerns the cities. As has been noted above, in thisas])t‘rt 
the milk supplv bulks largo. Inhere is m)t the slightest <loul)t tlmt 
the milk supplv is both insufficient and l>ad. At the jiresent time 
the milk supply of ])ractically all large cities is in the hands of 
r/f/v/h/N. In the main these are cattle ovners without land. TIho 
maintain their herds within the city ])r(‘ciin‘ts driving tiuunto tin* 
nearest grazing grounds, not without, it must be rfudcssial . » misiiltM- 
able depredati( 4 n to tlie ticlils through which tin* licrds ])a>s. nr 
purchasing fodder for their maintenance. The iusufficieurv nt 
fodder olitaincd under the tirst. and its e.xpense under the x-coiuL 
method lead to the inevitable n^siilt tliat tlie cow is liiclhi irnt. 
milk expensive, the su])])ly insutlicient and tlie ipiality bad : t'-r tln' 
temptation to adulterate is pro])ortiouate to tin* dclioiein v nt tb' 
su];plv ami to the <’ost, 

further result id tliis ho k of svstem the" liinitatiori ot tlf 
herds to tlie milk-giving I’ow. Tlie cow bei omcs a dcsiial'k 
possossiem under these conditions only so long as she yields milk, 
as soon as she becomes drv slu* rs a burden to the owner, ll' iin' 
arise such practices as the phookn ])rocess r(‘mh‘ring the aiuituii 
useless for further f omag^tiou and, conscijnently, an iinecoiuanii 
lairden to be sold to tlie bntcher or, wlu'ri" religious si'iititiiciu 
is suffii'ientlv strong to ])rev(‘nt this, to remain a consumer <*1 ar 
alrearly insufficient fodder sup])]y. 

Trii: SOLLTION ok the city proiu.e.m. 

Tlie above brief desv ription of the conditions tbat ofitain m tlir 
neighbourhood of the cities contains the salient features which ponh 
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tih* (lirpctioii ill wliich a remedy must bo sought. The underlying 
LM i.'ioiuio fon o is the demand for milk, at tlio present time largely, 
])rjmarily, a <{emaud for (piautity and. seeojidarily only, for 
((U.ilitv. Tin- outward sigii oj that fona^ is th (3 high price of milk. 
It is lud iufrecjuently tlie cas** that milk will be selling at 3-1 seers 
ill t he city when a few mih‘s .aitside it will fetch S. 10 or even 12 seers 
i,alv. The retnedy for this (a.rtalitioi. is that which applies in all 
similar « ases wlnu'e large ditferences o(a-ur iMUween the price of a 
reiiiniodity in dithuent localities, namelv. transport. The price of 
wheat difhu's !)ut little in all ])ai’ts ni India .ami. in fact, all parts of 
the world aici siu li ililTcrema^s as e.xi.'^t ar(‘ determined ])v the cost 
of traiisp(U t . The saim* remedy must }»e ap])]ied t(i the milk problem 
mnditied to ineiU the essential charaeterol t lie commodity, namely, 
tlutt it IS perislia Me. ( dgani/atinn of trans]M)rt w ill go far to relieve 
tin' sitn;iti(m ami then* is amjile m.ngin between the cost in the 
<li.striets within t ra iis]M)rtab|e <listan<e .nal tin* cost in the citv to 
e(t\ e?' the i (ist o! (ugani/ed transport. It is an ruieouraging sign 
tiial this is iM‘(ritinmg be m ^-gni/ed a lid tliat the transport schemes 
whirli the Cattle Ui’eeding Section of tin* Itcpartment liave ciidea- 
v<iUi>'d to foster are ]uai\' ing a linam ial snct css. 

'riU': nKsui/r or om.A.MZAiiox of rn.w.-PORT. 
rhe ad\'.int<ig»‘ of sm h oigani/atiou of iian>}>ort is nor limited 
to the obvi(ms brnclit result ir‘g from a n unpia AA*ti milk supply to the 
iMtjndat ion. 'rin* indirert results a n^ as ii njiort a nt and f.ir reaching, 
bv this means a demand for milk isa reated th loughont a considerable 
an. I wliieli will rc]>]aec ///a’c making by milk selling and tiierebv add 
to tlie ])!’( itit s td eow kecjung. Siieh a result can mily result 
ia tile appreeiation of tlu' value vi cattlt! ui the atlVetcd area. This 
is, ,As we have st'en. oiu' of tin* esseiitmls to imprtivenumt in the 
ciiieirmy (d cattle *. ]>ut in a ftwv words, organizatiim of trans])ort 
will eouvert the cnltivat(U‘ into a rattle raiser. He will grow' 
hKl-ler to feed the stiu-k lie himself possessi’s. reaping Ids reward 
by th(‘ Sale of milk. Instead of sidling iiis fodder to the city (ju'ala 
be will consume it himself ami, fiirtlier, since th.e trajisport of milk 
can ])e efTected mure readily over longer distaucea than can the 
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transport ot fodder, tlie area affected will be enlarged and more 
fobder grown. 

The success of the scheme tlepends on the enhancement of tlu* 
fodder crop relative to the food c-rop, for, until tlie value of thesi^ 
two be brouglit to the same l(^vel it is liopeless to ex])ect a ( iumire 
of habit in the methods of cultivation. Ktlirieut organization of 
chop transport is. theiefore, esseiUial, for surh will enable the host 
price to be ])aid to the producer. 'There can be little doubt that thr 
large prices realized for food giains in reiamt years as the result 
of the war have adversely affected the eattle ])osition. With liie 
recent fall in prices the value of food and fodder (‘rops will imuc 
nearlv approximate and the time appt‘a rs o])j)ortiiiie for dt‘veh)pineiit 
along these lines. The s( heme rei'ently laid i)tdore. and a]»])ro\nMl 
bv. the United Provinces (attic ( oiumittee' is an elbut to foster 
development in the above direc tion. 

We mav briefly (‘onsider yet a farther advaiOagi' that will arisi* 
out of siK-h an organization of the milk su])])lv whitdi converts the 
cultivator in the ueighb<>ur}ua)d of the towns into a milk produeer. 
As soon as that (hange is etfected we will iiave created a l)odv who 
will recognize the advantage of etlicieut mil<-h cattle and it will he 
possible for (dwernment or other ageiu'v t(» organise foi' servn<^ a 
sup])ly of Viulls carrying a kuo\N n milk rec«>rd ; we will have, in fart, 
the conditions wliicli will admit of the eileciive use of suci) a snp]ily 
of Inills. It lias t() l)e admitterl that these conditions do luU exist 
and that the pii'scnt sujjply of bulls, though not without efl'in t cr 
the stock the country, does imt produce the material effect that it 
should. 


Thk rtkal problem an)» its soli:ti(.)N. 

The intensity of the urban demand for milk affords a stimulus 
in the case of suburban areas which is lacking in rural areas. 
Further, as has been sliown al)ove, the jiroblem varies from tract 
to tract. It is not possilde tlierefore to define as clearly the remedies 
which will be effective. 

Ill time the organization fjt more and more perfect ay stems 
of transport should widen the area from which an iucrea^utg 
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papulation \sill liave tt> draw its milk, })ut there must still remain 
tr:M ts where this stimulus will be inefTective. For such tracts 
it wil!^ l)c necessary to searcli for such means as will increase 
tlie eflkaeiicy of cattle and these means may differ from tract 
tu tract. In sonuM-ascs it is pajssible that tlie production of the 
less peiishalde jnodinU, y//cc. may i)e organized giving a subsidiary 
Vidiie to the cow. In (Uhers, again, ennriiasis will have to be laid 
(Ml the elli( icuc\ of the bullock and reliance placed on the 
iiuicased ])iice of an ellicient animal forcing recognition of the 
hut that it pays to gn)W lodder io maintain that efficienov. 

The cult of the bulk. 

I he last pru])osition leads to a consideration of a further 
possible development. It is improbable that any tract can raise 
etti(hentcattlcifthoonly demand is for the bullock. The proportion 
of the sexes is ap]>rdximately e(pial aiul no oevelopmeut can be 
sound wliicli leaves halt tlm y‘>ung stock unproductive unless that 
kali can be < lest roved. It m ])ossible in cases (as in the buffalo) 
where that un]n'oductive Si'rtiiui cau 1 k‘ lemoved at birth l>v 
slaughtei', but in the ])rcsent casr* this is not possible for, even if 
MUitiment did not stand in tlie tlic cdW is lerpiired for creative 

pur] os(‘s. It seems, tliei'eloiau that in >uch cases s]>ecializatiou must 
Ukc place : either a marloU, must be fnund for the ('ow or tlie tract 
nuist ceas(‘ tta lu‘ self-supporting in the matter of ])roduction of 
working bull ocks and must coim* to ndv on import. 

^^])e(;ializatioji of this natina* is a natu[al dcvolo]uueJit \dnch 
will slowly but suiely come, not only in tliis. iuit in other ])roducts. 
It is the natural outcome facile trans])ort wliicdi stimulates 
‘t-'iitralization of prodiictitm with iuterclningc of ].)roducts. There 
uo reason why this develo])Jueut should not take place in the 
of cattle, in ]n;ictit;e it means the develojnneut of a breeding 
iiidiistry in one tract ami farmieg industry in another, depemlent 
ha' its .Mi])})iy of working bid lurks on the former tract. 

1 hat HucJi sj'ecialization aln‘ady exists is well known. In 
these ])rovinces the Kosi breed is raised in the south-west ajul large 
Ikm.Is of young block traverse tlie country. In the Punjab the 
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Ilissar breed is similarly produced in a relatively cireumscril^od 
tract ; and instances could be multiplied tlirouglioiit Tialia. 
At tlie present time, liowever, siu-h s])eL*ia!izati(m is limited 
and ill ort^anized. Complaints are not iidVotpieiitly heard that 
the breeds are dving out or rapidly deteriurating and tliera is 
considerable truth in such complaints. The fact is that e<‘om)iuic 
developments, among wliich must be includetl tlie high ])ii(“es 
for agricultural produce, have diminished the protits oi tla^ 
breeding industry to vanishing point. Here again it is netassarv 
to tind a means of raising protits if the industry is to he 
re-established. It will i)e sutlicient liere to refer t<i <uu ]M)iuT 
onlv. Tlie breeding industry of England and tlie ('outimmt is 
rendered profitable largely by the price realizt‘d by the sale oi i)ulls 
for service. So well recognized is the iulluem e of the bull on 
the qualitv of young stta-k that very liigh ]»rices nre realizcii 
for bulls of kiuovn pedigree. Compare this vith tht‘ con- 
dition of the breeding industry of these ]>roviiiccs wheie. tlie 
income of tlie breeder is deriv(Ml almost cntin^ly from the sale ot 
young stock for castration and work ; where it is fre(|ucutly 
neoessarv to give away the bull wiieii it is not without danger that the 
bulb so given away, will be castrated because its value as a working 
])ullock is greater tlian its value as a i)tdl. 'Flie breeding industry 
will oiiiv be successfully and lirnily reinstated, when the true value 
of the bull is a])]uvciatedaud when the breeder's inconn* is raise! by 
the sale of iaills. Ouly so will the breeder be tem]ited to keep his 
best animals for us<‘ or sale for stud ]mr])o.s(‘s. 'rids is the lirst 
essential to check and prevent that deterioration of the breed whMi 
is a matter of general (a>ium(mt. It is for tuis reason that lh» 
exi)ort of bulls, provide.! it is restri<-ted to a number in ]iro]>oiTn>ii 
to the size of the herds, is oi value. It gives an otherwise kicking 
preiuiuiu on the raisimg of good bulls, 1 1 is triug that, in t he <ibs« in . 
of anv local rlemaml, the best )>uils may leave tlie ('omiti \ , but 
without that stimulus no incentivoi to retain any but tlu* w orst would 
exist. The recognition of the value of the bull is a matter of m'uh 
time and of education, but it is of vital im])or1uuce to the deveh>P' 
meut of eiliciejxcy in the cattle of the countiy. 
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The individual aspect. 

liithorto tlio RTgiiinout Ilis r(M‘ogriizc(l an animal as efficiput or 
itioiririeiit am I thn unnossity of raisi?ig this officiency has been 
einj^ii^i-sized. There is, liowever, aiiotlier aspcet dependent on the 
fiK't that an animal ])as.ses tit rough a series of stages in the course 
of its life, h roiu birth onwards it passes througli an improductive 
peiio<l and the owiuu' retains it for its potential value when it arrives 
at luaturit}'. The rost of maintenancii during tliis period has to be 
a<lhi'<l t(.> its cost during its product Ivi” Iif<? in anv calculation of the 
oilincucv of the itidi\'iiliial animal. Later in life it again gradually 
hoi eiu(‘s unpro(iuct iv(' and, unless (]is])osed of. tlie cost of niain- 
TiMiaiic<‘ must also be debited to the productive period. In countries 
surli as Mngland. the costing out of an animal has been higldy 
i|twc!o]/C(l, file ])oint wliert^ it i>asses from tlie jiroductive, to the 
uiijH’j'ductive. stage is imtnodia((‘iv rec<gni/e<l aiul ste]::s are taken 
inniuMliah'Iy to ilisjiose of tlie animal as simn a.s it ceases to be 
jii'ixiuct ive. 

riic trade in <Mttle, for whatever piiipose, is so organized 
;iU(l regulatfMl !>y cf>in]>etitio!i that such dis])o^al is essential to the 
'uaiutciiaiice of th<‘ industry. This \s ill not cany the cost ot main- 
t'‘iianc(‘ (tf old and iinprojiuctive stfxL oii the ])resent margin of 
profit which is the result of competition : and it is this competition 
wlii(']i ])revcnts an\' raising of ]irit'cs. Hisposal ot such inetlicient 
Uuck. uhatcvfM* the cause of tlic inelliriciicw is here rendered easv 
the slaughter-house to which such acttl(‘ aie iminediatidv sent, 

1 lit' shiugliterdnuisc is thus an esse ut ial adjunct to the cattle indust rv 
‘VUlmut wliicfi ])rices for all forms of cattle |)r<Hlucts and of cattle 
‘lifiuselves must rise sullicicntlv to cover tlu‘ extra burden or tlie 
lUflustrv Would cease. 'Flu' nci’essity f<ir tlie ^laugllter-house. 
tltcrcfortc must be recognized. It must Ite recognized that, to refuse 
this nj)])(niunit\' for the <lis])osa} (d iucilhmmt cattle is to iiu]>ose a 
^‘:cv!i(ap of no miain magnitude on tlu' industry. Kspecially is 
this the case where, as in tliis count rv. tin' fodder supply is restricted 
iiud every mouthful consumed i)\' an inelUcieut animal is one less 
file num])(‘ r nec'dful for the maintenance of etlicieiit. The 
IS cumulative for, in the ups and downs of the seasons, periods 
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of stress arise when fodder shortage may, and ilocs, result iw the 
permanent (‘onversion of an eiheient into un inettieient animal. 

The role of the slaughter-house. 

The slangliter 'house, therefore, plays an important ])art in the 
economy of the cattle problem and, on economie grounds, is vahialile. 
It should, however, be an outlet for iiieliieient animals only a?n( it is 
here that the main objection to the slaiigiiter-houses as condn( te<l 
in this country lies. On economic grounds tl\ey re (pure to 
controlled so as to limit slaughter to the iuelHcient : there is ])rohal)lv 
room for improvement in this direction and t lie re is at anv late 
need for investigation. 


dhlE EFFECT UF .SENTIMENT. 

In this country however the cow holds a })lace in the religmio 
beliefs which finds its counterpart now lieu* else. Ihdigious spiiti- 
ment in this direction is so strong tliat it would be foolish. (Wi-ti 
were it possii>le. to ignore it. This simtiment is direi-ted aganisr 
the slaughter of t attle and particularly against the slaughter-ii‘>u^c. 
ft has to be recognized that religiou.s sentiment and cmiomics iiiv 
here in opposition. Tin* })i'oblem. therefore, is to recoucih^ the 
sentimental and economi(^ as])ects as ta r as may Im* possii^le. 'I'lw 
urgent need for a means of disposal of incliirimit cattle has already 
been explaineil and such disposal is of t*si)eciai importance in tin/ 
densely populated tracts where the holdings are small and the heati 
of cattle owned l>v the cultivator in many (‘uscm limited to a >i!c_dr 
pair : for. in such circumstances, the possessitm of a hullock tooulil 
to give a full day's work must lead to ineflicimit eultivat ioii .uri 
diminished f)utturn. if slaughter lie unacceptahle. alttMuative. 
and aei e|)tahle, metiiods of s(‘curiug tiie lUM-essai v disposal of tlir 
inelHcieut must l)e (explored. 

At the prt^sent time there av(* in existence in all large ritue 
Gnus'haln.s managcil liy ( dmmittees and supported bv hi mis fjciiv'o*! 
from voluntary contributions wliicii may talu* tlu‘ form of a 
on trade, and payment of which lias only a moral etiforcc'iicnt. 
These funds are consideraljle. The ([ueslion arises w lie! her 



TJIK CATTLK PHOBI.KM OP THE UNITED PROVINCES 


Ml 


finals are spent to the host eeouoinie ])urpose3 or whether some more 
e(<(,)iLonii<' f)i‘gauization. which would be er|ually in accord with senti- 
ment, could not be devised. 

These funds are largely spent in tlie maijitenance of “ pinjra- 
piiles ’ for old and uiethcient cattle. H(n“e owners, who are no 
]otl,^er al)le to support their useless cattle, may deposit them and 
here such catth’ \vill 1 m* ted and maintainofl until death. The 
(iuxshalas also may maintain el!i(‘ieut cattle providing a milk 
.sa])ply and a certain nuinlu*!' of young stock : their income is, tlius, 
derived from tin* sah of milk, younji sto(’k and manure as well as 
from the voluntary sub->(‘ri]>t ions above referred to. The expendi- 
ture is largely bu' lodder' re<piij'cd to maintain these herds. 

» ( 'ha!'a(‘teristic of sm li is tlie location of the 

■■ pitijiapoics near to. or en within the limits of, the citv. Here 
tuddci’ has to Im* brought iind tht‘r(* is thus to l>e burne the cost of 
l arriage. g realm ini])ortancc. In ns ever, is the fact that tin* 

rctjuired fodder has to be giowu within the area in udiicti 
agricultural pii(cs arc aiferted bv urban conditions. Cost of 
jiroducti^ui is iiigli and fo<idcr coiise(pn*ntly expensive. 

It lia^ to br recogniz(*d that these conditions are far from ideal 
ajid tin* funds so libe]all\‘ su]»]>licd in res{ niise to sentiment are not 
ex]M‘udcd to the best advantage. Thcic is :n]i])le scope for an 
ini]M’o\n‘mcnt ot oigani/atiorf leading to a ]rT<ire (*conomic utilization 
“i the availalde I'esoiiri-es. 

In tin* liist ])1 ace ilu‘<lual fiiintion of tin* ref|uires 

hettt*! recoguitiim. 'The mainteiiam e of lue(*iling eattle and milcli 
letjuires to lx* organized on a separate basis on llie lines 
'bti'ady indiiaited wliicb are based on a system of raising tiie milk 
■''Upplies r»ut.si(h* the nrliaii art*a where lt>dder. :f i\ot really eheap. 
relatively so and has not to be t raus]}orted. 

In the ease t>f iueflieient cattle tiiis ]>rijn'ip!e ('an be earned 
bu tiler, d'he distance to whieh milch cattle can bo removed 
b'uu the urban area is litnited b\' i In* n(M'e.*^sity of transporting the 
]>'■! isha]>le ]n'oduet to the market. 'Idiere is wo sucli limitation 
in tin* case of iiu'fliidont cattle. Hero it is merely a 
T'< "iti()n of providing the fodder necessary to maintain existence 
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till death. For these, tliereforo, all tliat is required is tiie 
oroaiiization of eolleeting stations for inetlicieut eattle from wli!- h 
thov ean be drafted to areas where fodder is cheap. There is lit do 
doubt that the present funds could l)e far more elTectively used in 
the acquisition of “ grazing areas in the less densely po])uh{ted 
tracts, such as the submontane tracts in the north ; Mirza|)tir^ 
Bundelkhand ami Muttra in the south and tlie (hinges huUr in 
the west, where considerable herds of inetlicieut cattle (“ould ho 
maintained at a miniiuum cost. Such grazing area f(»r iuetlicicuis, 
properly organized with veterinary establishments and fed frt)ia 
collectiuf^ stations, would go far to soIv(‘ the ])robhun ol dispDs.il 
of the inetlicieut in aeaoialaiice with sentiment. 



RKCP'^NT SOIL RKSK.\R(;HKS AND THEIR 
APIMHCATIDN TO PRA(;TR;AE 
A( i R Rj r I ;rr RE.* 


IIV 

X. KCN.I.AX M..\ . H.Sc.. l-ii.])., 

I)inr(</r f>J .ii/rn'/lt I rartihr ftrr, 

AcuK'n/ri'KK in In<lia, (tos])it{‘ its iiojiT-y antiquitv, is still 
jaiiuitivo ;iinl largi-Iy piu])irii al. Srirntifir tlovelojinient wliicli has 
inllupuc^^il th(‘ ])iuon‘ss nf aj^rirnltuii* in the Wostorn (Hanitrios has 
hail i)ut litthM'tfri t in lialia. 'ria* luiiiaii riiltivatur is still rarrving 
t»ti Ins a vorat i< ai in t lu‘ s.i mo way in which his It ►I'cfathors had (haiie 
it. Ills lack nf iMlucatimn his iouniaiKa* nf sticntilic ajiricultnrn 
aipl Ills chronic |>civcrty arc serious iii;])c(liincnts to tlie ado])tion of 
iinproviMiicnts in his ini*tho«ls th cultivation. Small wonder that 
i.Lnit ult urc cai riial on umler such i ondil lous an<l < ii enmstances hears 
nil cniiipa I isoii to t liat of Kn,i;laml. -Viuci ica oi' .hi]ian. A hwv figures 
will illuslrat<‘ the iau kwaiialness of India in tins nRS|,eet. The 
aV'-iaun* NUt'kis of wlnait ami laulcv ill England are l.lHItlh, and 
l.iilo ih. ])tn- aenn wliilc in Imlia tliey are SI 1 Hu and S77 Ih., 
lojM'ct ivel V, The I nUoil Stales of America ])roduct‘s 2()0 Ih. 

Lrinnetl cotton ]>er acre, whereas I ndia ju'odueos only ‘dS Ih. 
^iigan ane \dehls about 4ti tons |>ei‘ acre in Java and oidy alxuit 
1(1 Ions in India. In the case oi man w In* h is tlu‘ sta])h^ food gram 
ill India, till' avmage \'ield is not moia* tliaii S!H» Ih. per acre, while 
in tli*' ruiteil States it is 1 . tuii ih., in JajRiu iMdO Ih.. in Egypt 
•kJnn Ih. and in Sjiaiu o.7tMi Ih. Jdiese tiguta^s an‘ must astounding 
■‘lid tluw tell tlimrown tale iuinging home to us the deterioration 
tliat has taken phna' in our agrieiilture. 


* ’'rouli'ntial .\dOn as. Sia linn nf ;\l'ih nllurr. liniiaii Si ii ni i' rnncri'iis Januar.v 1^23. 

( ;vo ) 
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The two great factors ( oiu eniod in crop production are climate 
and soil. One is constant and tlie other is vaiial>lo. In spite of 
the great advance made in scientific investigations, we liave not yet 
succeeded in devising measures to change the climatic conditionji. 
We have no power, for example, to reduce the burning heat (if tlie 
tropical sun or to produce rain artificially. \\ e, thei'efore, select 
for eiiltivation crops adapted to the particular climatic coiulitioiis 
under which we live. Soil, unlike climate, is a (’hangeable factor. 
To the cultivator it is like clay in the hands of the moulder. \h 
(‘.an alter its composition and texture, change its pnjperties, remove 
its defects and increase its fertility. All this he can do hy tlie 
proper treatment of the soil. 'Idie pheiioineual progress tliat is seen 
in the agriculture of the Western countries i.^ due primarily to tlie 
improvement that has Ihhui effected in the treatment of thv soil hy 
tlie application of the discoveries made hy the great scientists \vh(> 
are enc^ac^ed in the invest igatimi of soil jirohlems. 1 shall endeavour 
to explain the nature and signiticaiice of those investigations aiul 
how thev have influenced practical fanning. 1 shall also show 
how inadequate is the attmition paid to tlie solution of soil pl■ol)le^n.^ 
in India and how in conse(|ueiice oiir agricultur(‘ has sullen d. 
Though I am giving prominence to tlu' iinu^stigation r)f soil [n'oh[cin.> 
as a factor in the improvement of agricultunc 1 "lo not hy any 
means belittle the imjiortance of in\'(*stigations in otlnu- ti(dds. such 
as plant lireeding. diseases and pests of crops. (Uc. 1 liese aie lu* 
doubt ne(‘essarv and (‘veii (‘ssential, but tlnyv ar(‘ of h-s^ im{)ort<m<“c 
when compared with the investigation of soil piohlmns. I ho 
em])hasis on this subject becaus(‘ ot its paramount iinp<jrtanc(‘ ajul 
also because in India it ims not rec(uved that attention whu h n 
fie serves. 

Soil consists of inorganic aiul fugaiiic matei ials. 'riu' inorgatU' 
portion isderivfwl ])V tlie disint(‘gi‘at ion of the rf)ck donning miiuMal" 
and the orgaui(’ portion bv the (hM*omposition ot Vf‘getah](‘ matter. 
The mineral plant foofls in tin* sful, such as pl!osphat(*.s. salts f>i 
calcium, potassium, etc., are derived from the minerals (UU fd 
which the soil has been formed, l>ut these hy tln‘niselves are 
practicallv ot no value unless Hiii)plement(*d hy organic matter, 
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is the source of uitro^euous ])hiut food. It is not known 
when vegetation first ap])eare({ on thiseai tli, iuit it is certain that at 
one time the earth’s mist consisted only of mineral matter, 
(h-adiiaily, lower forms of vegetation grew up. They Imilt up their 
(■om]>iex tissues out of mineral matter found in tlie earth and certain 
su])stauces in tlie atinos|)here. \\ hen they died, their tissues disinte- 
grated an<l the complex suhstam es broke u]) into simpler ones. 
Those got mixe<l witli tlie mineral matter of the earth aiul thus the 
tdi'Miation of th<‘ soil was commenced. The cycle ot the growth and 
ilisintt'gration of vegiHation lias cone on lor ages and has resulted 
ill the accumulation of organit' matter in tin* soil. It is this consti- 
tuent. its ]iroportion and tin* rliangcs it melergoes. that detertnines 
the fertility ot a soil. Where tlnu c is a proj;f*r pr<j])ortion of organic 
matter and where it undergoes the right .soia of rdianges, there 
one is sure to find all the conditions wliii h go to main* up soil 
fertility. Tin* suceess in tin* invcstigatiini of this im])(>rtant prolilem 
is the greatest achit*vement «U the mo(h*ru agricultural s<-ieutists. 
The earlier sci(*utists. namcK , I)a\ \\ Boussingault. Liebig and 
others thouglit that the ])!-obleins <d >oil fertilitv and crop produc- 
tion were almost \vholl\' of a chemical nature and thev. therefore, 
'iirccteti their attention to the »*stimation of jilant foods in tlie .soil 
and to the investigation of otlier chennrai pidblems. Their chief 
aim was to find (Uit tlie d(*ticiencii‘s m the plant food eonstituents 
of the soil and to suggost t lie sjiecitie manures w liich would make u]) 
the deticieucios. W’hile acknowledging the servii'os rendered to 
the cause id sei(*nt ifie agrii-.ultun* bv t he chemists, one cannot ignore 
the lact tlnvt too much imjiortance w as ,isi‘rii>ed to chemicuil investi- 
gatinus in tlie earlit*r da vs. 11n*re was a t mu wljen it was generallv 
believed that all that one had to do to ra'si* a bumper croji was to 
get the soil aualvsed diemicallv and ap] ly sucli mauurial iiigre- 
hient.s as would nnnovi* the deticit*ucies disclosed liv the analvsis. 

i.s now a matti*r of common know Ii*dge that (‘hemical analysis is 
not always a sure imh’.x ol the fertility of a soil. All ordinary soils, 
^^^‘e];t perhaps barien sand, contain suclt a store of plant foods 
^bat, if the y were all avadablo to jilaiits, they would last tor centuries 
^cultivation. But unfortunately most of tlicni do not exist in 
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available forms aiul this faet has only roeently heeii (lisc()verv(| jjy 
the chemists. They m)\v know that, in the. matter ot erup ]>iinhic- 
tiou, what is of great iiiiportaiice is not the total quantity of 
foods present in the soil, hut the proportion of those that ear. lie 
ahsorl)ed and assiiuihited hy ])lants. l^lven thisadvaiiee in ehemii a) 
investigations has not enabled tlie chemists to solve all tiie prol.leiu^ 
connected with soil fertility. Many of these ]n'o])lcins reii aiiiol 
obscure until the study (d the hiologii-al changes in the s<,il \v;;.s 
taken in hand by the bacteriologists. 

Agricultural ba(‘terii»h>gy is a science of coinparativi^h’ ivicut 
origin. The early landmarks may be said to be the discovrvv ,if 
nitriiicat ion and of nit!dgt‘U hxatiou by tin* no,hiIe Iro-teria. hvon 
pi ior to these discoveries it was known that fermentation oiy;uiir 
matter was the uork rd bacteria ami that rids Ismteihil acti,»u \v,i^ 
of considerable importam e to agriculture ; but t he developuHait of 
agricultural hacteriology as a distinct branch of siieiice dot‘s listen 
further back than tlu‘ eighties of the last c(Miturv. '1 he disr^vriv 
maile hv Scidoe.sing and Miint/ in lS77. that the fonnatii-!i <•]’ 
nitrates out of the organic; nitrogen present in the soil w a.s due to tin* 
action of living organisms, can be it^gardcd as tlu* bcLriuiiiiiLm >f 
impoi'tant Maence. I’a aui before, tliat it was know?* that nit rati s 
covdd be formed out of organie nitrogen and for manv \ear^ tlm 
pro^:es^^ was utilized for the ])rodiH'tiou o[ inti’e on a c-onceemril 
siale. But it was ielt to Si ldoesiug and Muntz to prove tlait lb* 
ageney I’csponsilije for this eonvtusion was a living oig;0'.i>:i'. 
8ul>se(piently. M'arington and Winogradsky eontimied tlie in\ esiiiM- 
tion and eoufirnual tIk' n*sults obtained bv Seldo»*slug au<i MmiU’. 
Winogradsky also smaan-ded In isolating tlie speeilic orMaanne 
and in r-ult:vating thean in ])m’e eailturi'S. Me further slatwtd 
that niti'iheation, wliieli is the name given to the ]moeess by wlTli 
amnujiiiacal nitrogen is converted into ritiatiss. takes ]Ti'e in 
two stages under the action of two different organisms. This 
discovery of nitrilicatiou lias thrown consideraljle light ou tlu' 
problems connected with tin* nutrition of [dauts. f have ahvaiiy 
explained that wlien fdaiit resi<hies disint(’grat(^ in tln^ soil, complex 
organic cornpouiida are reduced to simpler substances and that 
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matter is euiiverted into sucli niate rials as will serve 
as to the sueceeditig veg(‘tiiti(Hi. Until the process of nitrifica- 
tiiHi as (1 i set^ver ed , it was a mystery h<j\v tue (complex nitrogenous 
o,,i!i]M)im(ls were i-hanged iut»> simple assimilable forms. We 
imcv know that nitrogen is lirst eonvin-ted into ammonia which 
is stil)se(pieidly ehanged into nitrous and idtrie acids and that the 
combines watt alkali(‘s (»r alkaline earths and forins nitrates 
whicli the ]ilant is cajKibh^ of ai^sorbing. 

The next ^reat disccfvery in soil bacteriology was that of 
llelhiegal and W ilfarth in 1SS(> m connection with the fixation of 
iiniios[>hm*ic nitrogen by tlu‘ organisms living in the nodules found 
(111 the roots of leguminous j)!ants. It was found that the bacteria 
ill th<^ nodules, a<*ting in symbiosis with tin. legumes, absorbed free 
n!tH‘gcn from the atmosphm't' an<l <-on\a*i’t( <1 it into nitrogenous 
coiii]Mamds which got mixed with tin' soil and increased its 
]]itrog«UL content. The investigations of Heliricgal and Wilfarth 
were contimu'd by hicyci-iiu k and l^y l^ra\'nu)wski. Tlie former 
isolated tln^ spcriilc Icictciium. cultivated it in [)ure culture and 
Jiamcd it Hacillus radicicnla. 

The di^cDVcty oi uitrltic itKiu and o| nili'(»g<ui tixation In'ought 
the S(hrncc uf agiicultarid bactcri< lings' to grisu prominence and it 
has since tlmii attracted a iiumi>ci‘ (U w«uk(MS lu \ arious countries 
whose labtuirs have led to further impoitaiil diseoveries. The 
invent iga t Ions < >1 Wmograti>k\' and ih'Neiinck into the question of 
nitrogen lixation brought to light organisms other than mxlule 
hacteria. which !ivi‘ lice in the soil, having the iiidejiendent power 
^'1 iixii g a(mo>p[ieric uitrogen. 'rh(‘ most important of these are 
the ( 'l(»si ridia described bv Winogradsky in IS!L‘>and A/.otobai’ter 
'lesciilMMl b\' l>e\erim’k in Ihioiigh there is dilference ol 

”hiuiou as t(» the degrt'e ol usid'uliicss of these organisUiS in adding 
t'' tfie nitrogen of the soil umliu* ordinary conditions, there is no 
‘I'nihr that tliev do possess tiu' ]>t)wer of lixing nitrogen and will 
cxi rei.se it if ('ondil ions are favourable or are made favinirable to 
tlieir liviiig. 

riu' probhun of sup]>lving nitrog^m to th.e soil is the most 
diili'’iilt that the cidtivator has to solve. The little organisms tluir 
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exist in the soil can come to liis resene and help him in increasiniT 
the store of las soil ritrogeu :iu(l in making it avaihiblo to his (‘l ups. 
These are liis friends, hut he lias ins enemies also among tiitvse 
invisible denizens of tlie soil. There is oi\e set i)f baeteria whirls 
under certain conditions mercilessly destroy t]\e g(H)d work doiio la- 
the nitrogen lixers and tlie uitritiers. 4 heir iunction is to lavak 
up the useful nitrates and set free the nitrogen in gaseous iorm. 
The loss of nitrogen brought about bv this })rocess of denitritii-ation 
is sometimes enormous. From a long series of experitmaits 
conducted at Kothamsted it has l)een proved tliat Irom a ])lot treated 
with 14 tons of farmyard tnanure containing about i2()0 lb. 
nitrogen, about 50 H). is recovered in the cr(»p. ’25 He remains ia tlie 
soil, some is lost in drainage water and very nearly 50 per cent, 
disappears pri^)ably as gas. Tliis loss ot uitrogtm is attributed tc 
tlie action of denitrifying bacteria 'A fiich bit^ak up the nitrates and 
liberate the nitrogen gas. Fortunately these destnn tive ageuri^^s 
thrive only under peeuliar f(a,dition^. 'Idiev arc as a l ule auacrobir 
and will not l)e active it the soil i-j kept loose aid well aerated. 
They are. therefore, not alt<jgeTlier umompierable enemies. 

Recent soil researclies have, on theotlnn hand, brought te- liqln 
another class ot enemi^'S more tlangerous and more diihtailt to deal 
with. They aie. ac(n>rding to Ilut(dunson and Rnsse], amo.d)i)id 
protozoa present in the soil. These microfauua. it appears, nrev 
upon tlie bacteria and partimilarlv the benetii ent «»ue.s. I'lie soil 
IS pi(^furc<l liy the exnonent s ot t he protozi theor\ as t [u‘ 1 >att hdicM 
of liacteria and protozoa, one alwavs ti ving to (aanpier and destmy 
the otlier. d’he tight is saiiL to be analogoiis to that whirh t 'kes 
plaie in the human i)od\' between tin* v.hite t oipuscles ami du' 
disease producing liacterm that have secun*d an cntraru'c into flu* 
bhxd. Tu the struggle, if the protozoa wins, the baeteria arc 
put out of action and theii' artivitv eeases. Win n such a stayy 
is reached, tlie soil is nu lorn^er alilc to siipplv food to the |daaf 
and it is then s^iid to be ’ sick." It has been ])mved hy 
experiments' tliat '■ sickness mu be cured bv beating the soil 
or hy treating it with nirid antiseptics, in either case tlie result 
is the destruction ot the protozoa without seriously injuring the 
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harteriii. h\ tlio .^oil ho troatod ha(;torial activity is revived and 
fertilitv rc.store<l. 

Tlie Britinli st:irntists licndcd by TTiitchiiison and Russel are 
adherent H to the protozoa theory of the '' sickness ” of soils. 
On the other hand, tlie Amerir-nn sraentists ot the United States 
Biireiiii rd Soils explain tliis phenomenon liy their toxin theory. 
\pcor(]inG. to tluon, the roots of plants excrete certain toxins 
wliieh are detrimental to tlie <Ievelopment of bacteria or toxic 
sfilistanees may lie ]irodn(:(‘il by the action of bacteria themselves. 
In any case, smdi toxins, whether excreted by the roots or pro<luced 
liv ha/ teria. an* Hnj)pos<'‘d to clier-k liaeterial action and bring about 
rhi*'* sii*kness of soils. \( ‘cording to this theory the heating of the 

^ui] and tlie a]p)llcatiou of ant iseptics destroy the toxins and restore 
soil ronditions favoiirable to the growth of bacteria. Further 
luw-^tigations and mor«" reliable data are necessary to confirm one 
nr the otiter of tin* abi)\o‘ two theories. 

While th(' invest i gat ij>n of bio< -lie mica 1 proldems of soil fertilitv 
is firing ]Mirsned vigoronsl\n a new braneli of soil siaence, namely, 
tlie plivsico-chemica} '^ide. is also coining to tln^ front. Tlie import- 
•c’i'c nf the a|i])lii'ation of pliysi<‘o-cliemical methofls to the study 
oithesihl was the most ]n'otnincnt subject ilisimssed at the meeting 
organized by tlie Iciradav Surjety in fjondo*i in May 1021. The 
tlirof\’ pat forward b\' l)r. Kiissel at that meeting was that the 
'iTnn tmal frameworj< o| soil must lie (‘onsidered as being (‘omposed 
"f tniueral snbstanci'H, coverctl o\n‘r b\’ a rliin (dothing of organic 
■md inorganic culloids. witli a layei' of moisture superimposed 
riioivoti. The ]>hvsico-chemists attach the greatest inptortance 
tc this eolhddal clMtlnug witli the !\ol]) of which they ex])lain 
niany of the ])roperties of t fie soil which coni I not otherwise 
<’\']>laine(l. Tlie defects light soils, such as lack of water 
'ind ]ioviM‘ty in plant foods, are attributed to the absence of 
‘‘^’h'lidal substaip'es. 'Idle addition of colloidal humus or iday is 
hamd to lennive the.se defects The improvement of (dayey soils 
j'V the a])plicatioii of linn' is said to la* due to the action of lime 
the colloidal solution. Ldie act umulation of alkaline salts 
^^ir[a(‘e layer of lands, whit h arc irrigated without provision 

3 
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beia<^ made for sub-^oil drainage, is the result of a physi(‘o-c‘.heriucal 
action. These are some of the interesting problems of soil feriility 
which are being solved by the application of physi(*o-chemical 
methods. 

It is evident from what has been said tliat soil science, wlhi-li 
at one time was considered to l>e Init a branch o{ chemistry has 
widened out into a much more la^mprehensive held including witlim 
it not only pure cheniistr\', b\it also bio(*heinistry and ])ljvsiro 
chemistry. The practical a])])Iication of the rtcsults of tlie investiga- 
tions in these two new branches of soil science lias rcvttlutinuized 
the system of agriculture in Kuro]:e and -Vmerica. Dee]> tillage 
for the free aeration of soil, ap])licatiou of lime t<i remnve acihitv 
and increase bacterial activity, inclusion of a legume in the rotation 
of crops to enrich the soil in nitrog<M\, sul)-soil drainage to pno’eni 
the accumulation of injurious alkali salts on the snrfact* layer, thrse 
are some of the important iiu])rovenients which have bemi introilu. ol 
in those countries as a result ol rei ent I'escarclics in st>il ])inl>len)>. 
In America, the stndv of the ])hvsira] pro]MM tics of soils has ns nvad 
special attention and the svstein ol dry tanniim , \\hioh is nnw 
common in that country, is the dircrt outcome of tins sluilo 
Dry farminci is nothing more t iia n tin' scient ih< t reat men! t>t snil. 
It is practised in dry arid regions wln'iv the raiulall Is scanty. Hi*' 
method consists in so inani])nlating the s<ul as to conserve the littl*- 
moisture that is available, by di'r^ji and constant cult i vat iomd th^' 
soil. In this wav lands whiih have l>cen (‘oiisidcred unsuitahlc tbi 
agricultural puq>oses have la'en hrouitht under < ubivatiou, lb 
verv extensive studies made in tlieM est, and part i< nlarly in iicua.niv 
of tlie characteristics of sour and alkali in* soi!^ and t»f t In' <oiiiliti>- ^ 
and circumstaucf's nridiu’ whidi the formation n| sncli soil> t.iko 
place, have resulted in the dis4 ov(*rv of ])ract ical met ln»ds of i ci ban 
ing such landsand winning them over for cultivation. Ihn>'\< 
see liow the s^'i(mti^i<‘ stnd\' of soils has enalded the farmei iiidn 
West to inr*rease the outturn from the lam Is w hicli In', is ain*nh 
cultivating and also to extend the area iimler cultivation 1».^ t.diUn 
in lands wliich have hitherto been considered uu]irodu<dive. 
cultural development takes phue there iioth iuteusivei} 
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extci.sivply iind tlio. State is R' tively helping in this development 
i,v Planting liliorai allotments for seientifio researeh. Hundreds of 
sriciiiists are imgaged in researeh and have made it their life-work. 

Theltureaiiof Soilsiuthe > 'uite, I States, with itsvariousdepartments 

Ilf aelivities and the luimiu'ous rt-search workers engaged in each 
ilrpai tment. is a good e.yamiile of the thorough and comprehensive 
inaiuKT in whieh agrii-ultiiral resean-li has heen organized and 
pntvith’fl ior in tlu' Wt*stfrn rios. 

fu rndin, i\ })a^^ marlo in agricultural 

ivseaivh and soin.' vxnAlvnt work lias alsf* lipo!! done. However, 
(iiUM-.mnot fading that the pmvisinn that has been made for 
resoiiivli an<l ex]MM ntn‘nt is not adt'f]iiate anti tliat the result obtained 
sttfnris not mu<di. Agi irult oral resea n-.h in India lias only reached 
me stage attained i>y iMiglatul and i hMinany in the middle of the last 
ceiitiii’.. \\ hen thn Agriiadt ui'a! Ih^jiart nient was organized about 
waix ag(» tilt* authnritirs evid^utlv thought. like the ehemists 
itf tlie tMihei ])ait nf the last reuturv. that tin* improvement of 
d^riiMilture was more a cffiu ern of the ediemist thanf>t anvhodv el:^. 
.Mil] ar(‘()niiugl\- thev siu u]) rlHuriiral la hor it of-ies and appointed 
iLUiiiiltm.d ('lieiiiists to solvo tlie jirolihMiis of Indian agriculture. 

I lie result is that w have now a u «dkf‘(jui]f]»ed rliemical laboratory 
-ind a larg«‘ staff of ( ’hemists and .\ssistants m rveia- ]u’ovince. Next 
til clHMuist ry , the diseases .ind ]>ests ol rn ips arrested the atteution 
<4 1 i(»v«‘rnnn-nt aiid heuee the appoim numt of ^[vrologists and 
luit(»iiiol(>iris^t^ I oiisidfued essential and rhe\' too have come 

into exi'^teuce in alnv>st all the ]/rovinr('s. Then <mme tlie turn of 
'e’ I'douonij,- botanists whose work it is to imjMiwe the .seeds anti 
el\ t> n,.\v Ht la ms and , it I am not mist a loui. most of the brovineial 
lilt Ural Departments havta at jua'seu! an Im-ouomic Botanist 
tluurstiMl. The orgaui/af ion for resean h ]irac.ti( allv stops 
‘f diis stage, ( 'henusts. Mycologists. Kntoiuologists and Botanists 
dom‘ good Work in India. 'The researches of Dr. Leatlier 
i'l Ag! inillural ( 'hemist i w fd Dr. Bnthu’in ^fy^’o]og^^ of Mr. Lefroy 
hutoinology and of tln^ Howards in Kconomie Botany have 
ihuti‘d to the solution ot many ])rob|oms eouiuu'ted with 
agrieidture, and I lu re is no dordit that t lie labours of these 
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sciontisfj^ and of tbo nunoM'oos other workers all over India 
will bear ample fruits in the fullness of time. While gratefnllv 
acknowledging the services rendered by tliem, it has to l)e poiutcfl 
out that there is a striking defect in tlie ]) re sent organization bn' 
aoricultural research in India. This defect is due to the abscnro 
of one link in the chain of exports, a link as essential as or evni 
more so than the other links. This missing link is the Agrienltiiral 
Bacteriologist. As far as I know, there is (ody one Ba(‘teriol<>oist 
at Pusa and another at Madras and even they have only 1 um>u 
ap]X)inted much latei’ than the other e\])ertH. 

If agriculture in India is to come u]) t<> the standard attainob 
1)V otlior couuti’ies it lets to be (ho*ehi])t‘d botli inteusnely an*] 
extensively. Botli tlieso are ])rijr.ari]y prn])leins of the soil, ])r(hleviw 
essentially of a luordiemii'al nature for the sidution of whieli a 
bacteriologist, or, t(’> be pi'i^'ise, a sod bai‘t<^ri'>logist' is nidispensahlf'. 
The investigation that this ex]iert lias toearry out is id a < omplax 
and complicateil nature. Ifewiihno <loid>t. be benetitoil 1)\ tlu> 
work of liarteriologists in otlier (auintries, but it will only bo useful 
to hiu'i in laviuLT dow ii his ])lan ed o’^ieratn >u and in deriding u]ion tli* 
methods to be fiilbnved. Conditions in India aro sodilToreiit froii; 
those olitaiumg in huroyM^ tliat not King o;iu be taken for grantid 
Kvcrv experiineut has to be eoinlueteii lieie as it it wiu'e a now ('lie. 
though it might have lieen eoinlnoted ;i liiindn'd times els(n\hcte. 
We liave in India all s*»its of laniditious the like nt wldidi is li:ir(ll\ 
seen in anv otloo’ oountrv. \\ e have i eliiiiat e varying fron* trfpie.il 
to subtropical. We ha\ (* vm'v hot sinmnm's ami lairly cold uiiitei'. 

We have r(‘gions w ith ver\' low rainfall, w'h iio there a re ])laees wliec' 
the rainfall goes up to gOd iuelo’s and more. hav«' ao*i 

tracts, rieli fei’tile allii\dmn and all sorts (d intiTirualiate grades ei 
soils ranging between tlie two. Wo have cro])s depemling entiich 
on ram and others whieh ran only be raised by artificial irrigation, 
while tltere is one croy), viz. . riee, which will grow only under swaiup} 
conditions. The biologiiail changes that take ]dae<‘ in soils umhi 
such widely varying conditions can never bi* iho same, nor (‘an tlu} 
be like those that taka* ]dace in (old and teni]airate climates. 
necessity of carrying uut original investigations under 
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uotatoiu; |>}a< Inil ai (iiiLireut places, ill India is, 

tlieivcev, si‘]{a‘vide!it. The ])rol,le]iis tliat call for immediate 

invc^tiii^atioii an^ those* rou[L(‘,-,trd with tfie ])iological changes 

ill f.|h‘ soil. I hi* eoiulitioiLs MfidiM- whii-fi uitriheation, nitrogen 

fixation and denitriliration taka* jilaia^ ia drv lands as well as 

ill svvaiupv lice lands !’e(|uirc to la* s])eciajJy studied. Nitrogen 

fi.xatioii hy free Iiviul^ mioro-oigaiusnis has lieeu found to 

1)0 nf ro]U])ai'atlvcly less iin]>oi'tancc in cold countries. 

Mr. lliitcliinsoin Impci ial Agrinilt uml Ihicteriologist, thinks that 

uuilei’ f:LN' ou ra 1 >h‘ eiair In ions in India this can hec'ome a 

rawerfiil fartor in enricliing tlic stort* of niti-oLoni in tiie soil. The 

<|)(‘i’ial l iiv.uniste lu rs and annilit ions fa\'ouiahle to the f^rowtli 

"f these oi gaiusms lia\'r in Im- i!i\a‘st ie’aTi*(|, The iHolof^’K a) 

o 

I'h'ai’ii'S th.it t.ilo* jilaci* in iir<- hinds Ini-x r ni>r heen studied at all. 
I’utiditimis here arc so pemli.a that tie* re'^ii It ^3 of investigations 
ceJliliicted elsmsina e a i i* oi no nvail at .ilL The artion of protozoa 
nul toxins in Imlian soils lia-^ \'ct to hr >tudied. 'the solution ot 
tliese and otlirr kindled hiot ii<‘[niral prohleins of soil fertility is of 
jiaraiuount iin])oi tenrr t o t lio < Irvrh ipmeni oi Indian agriculture. 
A ciiLTert solution (if ihrse prohiriii^ wijj phn e in the hands of the 
aractie.d tanner laetliod- hy whirli hr ran lurirase the productive 
ea[j,u:ity ol his Soil oi rrnH»\r tiir l air-r- that teiul to lessen its 
ii'ilihiy. Any expendituii* on .^lu h in\ r-t igations which arc so full 
'h [Mitentialit ies for t hr (hA'rlopiurnt of a-Mi-ulture caunut be coiisi- 
'lijicd w<isti‘lu[ or uniirrr>sar\' r\ ru in ihevr davsol liuaucial strin- 
^cJiry and of diM^i ir I'rt I'rnrimicnts. Tlio ;ipj>ointment of Bactciio- 
l'j;^ists tor t he in\-rst iga t ion < >f >oil prohinn', is ,i measure long over- 
‘iae. No organi/ation im agrir u 1 1 a i ei l e^eai rh call l)e complete 
a Bartel lologis! , esperialK m India w here the wdiole tield 
'■d Soil .srieiK'e juart iralK' reiisains iiue\])lored. It is not enough 

h We have one oi tNvo B.e tei lologist s as at [)reseut, IMiere 
laiist he a large uiimhri oi ihrm srattercil over tin* country 
Hivctitigat iiig soil juohlcms under ditterent conditions. The 
•‘-‘-'injts tliat might he ohtamed at one oi’ t wo re-utres would not 
‘apaTle o| general apple athui. I'lie sulijeet is loo largo and 
‘'‘’"‘hl>’'aled m Its various a^perts ti* he dealt w ithhy one or two 
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investigators. Tliero is room for rosea roll in many ])la(*o.s ,m,| 
direct ions. 

Young men. especially science graduates who show an a.])tihi(h. 
for research, must he selected and trained first at Pusa and tlim at 
some institution in Kurope or America, preferahjy the lattei' a.u(| 
on their return they should he posted to different centres and 
provided with ample facilities for carrying out research. The 
deputation of these men to the United States is specially recoimiuauh 
ed because the institution that exists there for the conduct uf suil 
researches, viz., the Bureau of Soils, is unsurjiassed in the thorough- 
ness of its organization am I in tlie comprehensiveness of its sc.o]m^ and 
objects. An acquaintance with this institution and its niethtxh 
of wmrk will he of immense lame lit to oui- ])ros])ectivt‘ .soil scientists. 
The training of young men and the provision of facilities for tla-ir 
work, urr douht, involve expenditure of ]mh]ic money and in tlirM- 
days when the aibniuistration of the cr^untry is ])assiiig into tin- 
hands of the })eople, it may not l>e quite so easy to provide for sur). 
expenditure as it wa.s in pre-Befonc ])eriod. I*o])ulai' ( ojverpmi ut 
controlled by non-expert legislative bodies are likel\' t«» view reseairli 
from a purely utilitarian standpoint ami ma\- not he jirepaied n 
encourage it if it does not result in snmt* inmuidiate henclii timln- 
country. It is ditlicult to coiuince tlu' lay man of tlu- usefuliu'S^ 
of scientific wank until he sees the results in |U'a('tical ajjplicatian. 
But results are not easily obtained, fJne has to wait for a loJig tiiiii 
and eiieounter many tai lures bef«jre any parti<-ular ])rol>lem enuM 
satisfactorily solved. The State siiould he j>ropaj;ed to face, sucl; 
failures and spend iiljerally for tlie ])r<imotion of iesc*arcii. li vill 
do so provirled it a^jpreciates tlie value of researrh and undeistaed' 
its real iinj^ortame. Mistakes and failiinesarc iin<iv( uda hl<‘ many 
kimi of .s< ientitic. work, hut tliev should not }>*■ a <[cteneiU 
contiiiuame. The research wankru' must go on will) his a ark 
undaunted hy mistakes and failures ;iu<[ h(^ Jitust he allow nd ta <!a 
unmohcitefl hy official retl tapeism. Sir ])a,nu‘l Hall righf h’ oh^'CAcd 
on one (xs asi^m : *' I’he almost complcti' st*'i ilit v of certain 
oigaiuzatifjns fur i(*search on a la rge smile car. I)es»*t down to ( If ' nil 
that prevail.^ for an annual report ol results, only a talent for 
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.^[vc! tl.seinoiit conios to the front uudor such u regime.” In India, 
){0\v<‘\'(*r, w c want laoic* rcseandi as well as more advertisement. 
'f]io sfientilie w'ork uf the Agricultural Department is little under- 
stceti or appreciate.! hy the. ])ul)li.'. Tlie criticisms that are made 
ngaiii'^t tlu‘ i)e]>ai't me nt a! (^ (jtten due to a lack of knowledge on the 
part of (;i'iti(s. It is tin* diity ol tin* Department to familiarize the 
people \\ itli tin* iLiituie of tin* \\orl< it is doing. If once the people 
an* ediieatt*d to a true appreeiati.jii of the value and importance 
<>i this \vork, tln‘ir lepresentat ives on tin* Legislative Councils will 
uiidouhtedl \ vot(* m.u'e hi .era) grants for scientific work, and 
ryiccDlly toi‘ the invest igat inn of such im])ortaut problems as 
ilio.st* relating tn soil Icitiiity and ern]) ju'ndinUion, on the solution 
..f whieii de])ends in:dnl\' t In* de\ clo])m(*nt of agrimilture in India. 
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HOLAXl) V. XORRiS. M.Sr,. D.Sil. 

A(jric>/lfut(il Mailras ; 

A N I) 

1 ^ viswaxath 

^iifricAforal ( In tf ‘."f. 

Ix a ]>iovious ].a|>or * it was showd t'aat riming ( 

^onjlvuti) is better suited for lualtiie^ piirposos ihaa thr ‘.rla-i 
South ItaliiiD cereals which are available. 

Tlie exp'oriiueiits re])orte(l lu this ija[>or h ivt ’aid a- I'.'i! 
ol*ject a eiiii'iparisou between rhnhuff and b.irley raalts au«l >■ 
tliorough exainiuatiaii of tin? ]M'(Ai,ei'ties of tiie lonoor. paitimhioy 
with regard tn its siiitalhlitv in brewing oi- oth.er Monafions wiirn 
malt is used in tliis eountrv. 

The ilgures given below inde ati‘ tho i h>se oiareoiiient btawiASi 
the average ehemieal eoinpusitioii of b,M‘!e\’ and f 
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Assuming tliat the diastatie aotivitv of the two malts woiiM hr 
of the same order, it waa to lie ex]'jei*ted that the two grains wmild 
prove equally suitable in other respeets. 

The nmst marked differenee in the nnalytiral lignres is 
the fat content and tliere is some reason to Ixdievr that the high<^'' 
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[)«n .•iitagc of fat lu chAuin has a .soiiifwljat detrimental effect on the 
,Hali prodnced, hinderiiij,- the solution of the earboli vdrates and 
lea.ha.u to a low hfrure for the -extrael,” U , oust also he noted that, 
though tJ.e ligures ,,m,ted are t!i,. averag,- results of a niimher of 
,u..dvseH, there is lre,,uentlv |ae>eui ,n e/,o/«,a a higher oerccntage 
„[ nitrogenous |>roduets whiel, is also a .lisadvautage to the brewer. 

Tile [tomts wltieh l.av,. I.ee,i exaiuiited 111 the present luvestiga- 
tilUi have, t iicii'luj'c. ideen : 

1. I he malting ijiialiti. s ot diirereiit Vanetli'S of ijuibua. 

■2. Tl.e iiiilueaee .,t tlie tee], nap,,. „1 „ altmg on the quality 
<i| tlir iiKtlls. 

I lie el.araeter oMhe hv.lrolyMs luollght alamt by diokun 
mall ;iu<l i*,\a niUiat inu (,t tln‘ iMuduct.s. 
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In m.ler tM trst ihi:. j oinMlir lollownt- v.n irtnys oi iholam were 
thi'oiigfi llir e<iiirlt>v nt tlir van. riieie .i!tieer<: - 
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Mil malts \\ere | I’eTiatiMl m the usual way and. airor cnisliing, 
anain?ne.> of em b wen* wiigiied into l(U)ea\ tlashs. '‘^ixty o.c. 
'iiaillad Wid(T at \\(M'e added ami t1ie basks inaifitaiued 

honi' at Od in a (Iiermostat. 'I’hey \s ei e t lien (U)oled in 
waiiM’. the Volumes made up te lUO e.e.. it li distilled water, 
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tlie contents liltered through ;i dry hlter and the amount of exttiict 
given by each malt determined. In the case of some, the proieiu 
contents of the original samples of chohini were also deteinuuea 
in order to see if any relationship existed between tlie malting vuluos 
and the protein contents. Malting was carried out in three dilb-ivut 
ways. viz. 

1. liapid germination with a free supply of moisture. 

*2. Slow gerndiiatioii with restricted moisture. 

o. slow germination iis (2) but continued for a longer 
period. 

Idle results therefore indicate the di tie re nee <lue to cliatigrs 
in the technique of maltiiig as well a> tiie ditlerence between tIt 
various kinds of choUifn tested. 

L'ablh I. 
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1 Ju'sc results indicate that undei’ ideiiticail corulitions of malting 
(he earieties of cMam tested differ in tlieir malting values. Slow 
g^naination oontiniied f(n' a ])(n'iod uf 7‘2 liour.s from the time of 
,.oii('hing, combined with a. moderate sii])ply <,f moisture, yiehhs an 
exltact riclier in dissolved matter tlian that olitained when the 
iiialriag has been carried out under moister conditions. No relation- 
diii) seems to c.xist between the. ]iiotein content of tlie original grain 
and the malting values as e.xjires.sed by the e.xtract. With the 
ox-ception of a fe\t varieties, sm h a.s Nos. .3, 5. 8. 14. 15, 16 and 17 
seven out ol eighteen varietie.s e.xamiiied wldeh have given 
hiiili ligures, the r/w/nm .s<im])le,.s yielded much lower extracts than 
larley. 

fnjfur/tcc oj ffit ( (wh iif uf fhr i/rt/nt un " 

Sloven .siiniples were next exiiiniiied trr stiidv the iiitiiienee 
Iff (*il eniitiMit 1)11 the (‘Xlrart nhiaiued. 

rABLi: Ih 

h*it cunU'Kt uj tin tnul flu: Unnunff uf in ihv 

cxirait. 


■1 ■ .ni- 
x' ■- ■ -f -alllj.;, , \: . Ill l!n 

i'N . 1! . ; M; , I 

ll 'tils 
nuti 1 ; o >!j 


" 1 I'" L'oa 

'•’> j (d: lU-r 

■I 1 1 • In'. It 

'I ;:i.l ..fio 

III oINI t,;» o 

i: jiiH iiMi 


1 leM'(>siilt8 are si>iiie\s iitt I t'rratit seiiiat ao delinite eoiielusioii;? 
"'Bi ht‘ diawii from ! Iiein. All the L^raia saIap]e^^ liowover. with 
routiMit have^qveii liinh (‘.xtraets while, with one exception, 
hte.8i‘ with nion^ fat havi* yit^hled coiisiderahly poorer iigurea. Idiero 
tlN-rtdore^ Home evifleuee in HU])port of tlie view commonly held 
«i high fat eoJiteut is uade^irahle in grain lined for malting 
P^^ip'-iHen. 
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Francis? ami Frimleinoim^ iuivo shown t 1 iat the fat pros-’cnf iu 
Icafir and inilo. other varieties of Sonfh>f}H. consists of six tattv 
namely, moleic ami lluolic (SO- 8(1 i (‘front, of the fat), s.t(‘arir niv] 
palmitic ( 7-10 ])er ('cnt,). hutvric and formio (moO - 0 ‘S 5 ])er crm.), 
while truces of satnrateil acids lii^lier tliaii straric acid wum'o foinn], 
Harlev fat. on the ollnr Imnd. acrordinL^ tn Stellv\ contaijis 
13 ‘G '2 per cent, oi lattv acids. 77 ‘ 7 S ])er emit, of neutral fat. 
4"21 per cent, of lecitliin and (POS ]>er cent, of i holcsterol. 
fat tlierefore I’onsists of fatty acids, whih* ha i lev fat couiaius 
chiefly neutral lat. 

[t will evidently fic necessaiN to .stud\' the rhan^es uliiih 
take place in the fat dm inn germination ot tin urain Ijeforr one i an 
sav dotinitely in what way the fat inllnenri^s tlu‘ strery^th of t!i«' 
extract. It is p-niiaps ^iL^nitlcaut that in t he t .; <*■ of ^^i-alii with a 
higli fat content more prolonged germinatiim appear^ to h^ licljilal 

11. ThK INFLL'KXl i: OF TUK I'K Oil N j ^U o ; oi MAH'iNC. 

( n ) >’/f f g// ///y 

Ihii'ley oi rhnhi/fi ov an\' other ciaii) nOmah'd lor j>r< ^dunui: 
mall is Soaked iti v\ ata-r in order that t he giain imn- ah>»>r h a ccrtaiii 
aiuonut oi moi.stui’e ludore it is sjjiead nut tor ircnnmat inu. rins is 
culled steeping. 

The steeping generally la^ts hir two or three da\'s iudat 
iiiteivaJs of about six huuis liie water is r»>m]i[etel\ di aim'd olf airi 
tiie grains allow ed to am all* hn-lore fi'»‘s!i \catt‘! is added. 
the ubsoi’pt loll ot niol:alu re and occasional aei at ion during the ]h‘} rd 
01 steepimg, it is likely that elutugc' IoInc ])!.u-r in the. rtn'Hiiral 
coiupositiui. of the grain which inllurni r ttn- aliaiaetm oi tlw 
resulting malt. honsa<pient l\ the pmmd uf stecjiing ma v ah" 
have an iiiliiieuer on the piopeitir-, of tin* malt, partienlarl} ir 
view (jt the relatively higlier tmiipmatuies nndei' which lhe]U'r'res? 
js carried out intliis count rv. 

it Was therefuie considered desiralde to study the i* 1 !e‘‘t d 
Steeping. 

I'f.Jl'l- :Jli| I'lli'MiMi !i!l < i’J'! l,-i it-'l !•/)/, }'. I 117, l'.U7. 

' ill' I[>' . ■' nio. ,!, ,J , .,} Ai'i'h, a I ii- liil. tj;,. 
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A quantify of rholam, Xo. 12 (Typo IT 21 of Hollary), was 
ill u'ator for vurviny jouiphs of tiuio (24, oO, 64, 72, 90, 96, 
[11 hours). At tho oiul of tlio rr.s[)ortivo pfU'iods t!)o soaked grain 
ronioV( (I from tiio watoi*, diaiuod well and malts prepared 
nil*! the strengt li ofo\tr;o t dot(M’in imal in the usual way. 

'rAULi: fll. 

/A>-///s of sfccijntr/ fhr ifrnui for p{ ro/ls of tune, (Ln^xmi- 

fu/of it Nipcr if ‘f rr id i hr fun> nj ‘j.rprmto rd 2s'^ to 30^6h) 

(’Typo I?. 2L) 


Similar r\]>ont!ii‘ut> woio rarnrd out 'Ai:h^ another varietv of 


d»//oe, No, A ( 1 \ j II’ I < '! j M' 
hd.l.‘ No. IV. 


iilt^ kiuiin taliulated it 


r.Mun I\’. 

<ilt> of sin pnoj iht (fro w for -u'p-o'i hot'd/t-^ <>[ iu,o . {iMhoraiory 
i> nur rot i r* <d thf / tr of t f prn uofd 2S^ /(' ‘>0 /’.) 

(TyT' 1 ; 


A ii- lii- 

V 2 .. 

2 I 


is 


, s. 

;ti t \: 


uin 


hA'H 

•Vie 


Tho rosulls of t ho sols oj r\ nor imonts sli‘o\ i luit lo olitaiu a 
viohling a good oxtrjMd stooping should bo oontinuod for 



368 


agricultural journal of INDIA [XVTTI, tv 


periofls not tlian 24 hoiu'i? or more tlinn 48 hoars under Iho 
renditions of malting employed. 

TTT. IlIE XATT'RE AXn PKODl^CTS OF IlVOROLYSTs. 

4 ho ohjeot of the various proeesses in malting is to reiiil(M 
soliihlo the maximum possible amount of the lairbohydrate maiei'i;!| 
of the grain. A knowledge of tlie rluinges taking plar<* in du* 
malting beds and tlie preparation of a sound malt is imt maiiiol; 
to seeiire this end. 1'he mash tun Ims its part to play beransn it is 
here that en^vinie artivity. ]>artie\davly uf tlie diastatie mizvims. 
manifests itself. A knowledge of thevaiaous reaetimis. with sptM iil 
referem^e to tnirboh yd rates, oi-eurring in tin* mashing jur.ress 
essential for tlndr ])rot)er apprec!atit>n and eontn4. 

Tn this ronnectiim we may not(' that tliere is sometimes ilitli 
eultv in tlie rase of rJinlfitu malt in (obtaining a dear wnrt mviuL' 
to tlie small amount of husk aasoiaated with the grain. 

4'he next ste]). tlierefore in tin* course (>f tlie investigation, '.vjv 
to stndv the nature of the hydro] vsis of stardi bv rlnfljun malt >ai*l 
rom]iare this with a barley malt h\’drulysis. 

In the piandous I'oport (Inr. lUt.) it was slovwn that ii a suhitin] 
of starch be emp'haved iis sultstrate and tin* rate <4 h\d!<i]\''b 
followed bv means of the /esd tlu^ hvd roly sis api-eais n- 

proceed more r|U irk Iv under the action of rhnhn/) malt than \wt!; 
barley, while tlie reverse is seen it the progress of the hvd^^l\^:> \- 
follo\\ed bv the c^i]>TiC rednctiOH ntfdituL I.argi' scale re]H‘t itinns "i 
tliese ex])erimeut.s conhrm the ]>revious observ.it ions. 

ft was tinnvfore deemeil advisai)le tn make a systematM' 
of the nature nf hvdrolvsis of starrh \\\ i jutUntt malt as a 

with barley nnilt. 

In the hrst ])lace the nature of llu' tinal products wa.s exanimed 
For tliis ])nrpose 1 ou grammes of st<ii'ch uame* st irr<‘d into a i 
witli about 2,oOO c.c. of waten atid “>00 r.c. of the malt tcxu at. 
obtained from 110 gramme's of powdei’e<! malt, uere aOtleti. 
Ten e.c. of toliunie were next added to prevmO baeieiiiil 
contamination ami the mixture incubated at ;iO-35’('. for IO'la\s. 
At the end of tins peri«jd, the solution was raised to the bot! aiul 
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Tlio (iltr;ito was coucf^ntrated or the water-bath to a 
third of its voluiiK* aiul tr(‘ate<l witii an equal volume of alcohol. 

thMX'ulent (* setthMi out wljicli u'an removed by filtra- 

j,nn. The jlltrate was roiuamtrated and the ]>rooess repeated, the 
pi, , portion of ale(diol addict! beifur irradually increased. The sugar 
lou ]uirilied in this way was tlam r onrtmtrafed. Idle svrupv 
in;iss was rtqa^atiMlly purillcd Ijv ])r(M’i]jitation uith boiling 
()(t^i>r) I (W ('(‘lit. al(toho! and the (■u])i'ic reducing power R (]>er 
(viit. of Mudtos^*) of tla‘ result ing syruj) dctei’iniued ladore aiul after 
hvilndysis. 

li\ ill' y\ o- : li\ «J( ’ -ly-i' 


l; w.\ I!, n-.;rt;i4 

I K '•;{'7 K. [i'.:rr,!f 

ffr; f.iOii.T 

II U. '<7 4 [‘. 

Tla‘svru]) was next ])rcoi]iitatcil with basic heu! ac(‘T.ite filtered 
aid washed aid tlie filtrate tr»‘ed fioui lead by atlding S(Mliuin 
raFlio!i;iT(*. ddic spe<'i}!c loTalion ami eii])rie nMlucing pfovers 
' t die ri^siihnig chnUno svi'iiji Were deteiinil'cd Ixdnie aud after 
iivdi'olxsis. 


Sn j ' r ft- 'til h ' ! !<•> m 'If 
SiiL'-if f I' 'HI m III ! If 

Sii , i! f r- iin ■ If 

[t’ii iti' f li •ti ■ -I N ■ ■■ I 


e.r*' Ir 

lioir..l>-i» 



u. nu 1 


i;. it.vii 

I ocO) i:a c 


, jci'i 

The figures cr»rrf‘S])oml 

to those 

of malt os(‘ ami <Icxtrose 

1 ivelv. T}u‘ original 

puntiiMl 

svi'iip w hen tt^steil with 

])hf‘u\ lli vdra/iui‘ !i \’( I roi hlora 

le ga\a' 

nrd\‘ trai es of glueosazone. 


ftiere is. iherefon^, no evidence of any formation of glucose, 
•I'idiose l)(dng the final ])roduct. 

1 he coursi' of li vdroivsis of s reli by i liohuH a lal barley maltsat 
' ‘*0 dig teniperaf u res wasmvxt clostd\’ hdh>wed. lufi'lliis puriiose 
^Jirill ([uantitv of malt extract was abided to a large volume oi 
P<‘i cent, or I per cent, starch paste pnwioasly licatod to the 
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temp'eraturo of tho experiment. Samples were withdrawn at 
regular intervals and tl^eir speeitie rotation and cupric rcdin t.on 
determined. 

Taju.f V. 

II ijfl n)h(s(.'< at 2S 


Tlmo in nu!n;tc*' 


( 'fi ifatn 

w 

U..n 

n . . 


27 
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ll'> 

24 0 

le , . 


12 i; 

42-() 

2'^ . . 


ISO 

CJ-.') Ky Oir i-'diiie 




hydi'"l>'!'’ ■» 

3 '. ■ . 


2 '> t 

t li iri l> I riey 

n' t . . 


2 7 ■ ^ 

:.;C7 




.'4 -7 
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:n-: 
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3S t 

.7(; .7 

3( H » , . 


I 
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1 
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Jhfdfni>is 

s fit 
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:;i '.I 
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• 2 4 

3u 
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>’dl 

4.7 

liiO-2 . 
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i*;7-7 

02" 


u;7 i i 

017 
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r.;{ 7 

',><p 
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> ,.7 S 
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{AH fr.irtions with iodine, chrthm leading ) 
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Tablh VIL 


If^jdroi 

f/sis‘ at OoXk 



a uiif ill (ninutf's 


Knlvy 


l>; 

a 

\-A ll] 

ii 

i) 

■ ' ' I 
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■2-rt 
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a 

nriH ■ 

rri i 

n>v7 
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101 

ir, 

■ Ill7-'| 

‘rs 

nn j'l 1 

lai 

1*1) 

; I'lAfi 

];M 

n*''»u 


1*:. 

i nmi) 

ri !i 

m.'.'O 



^ J'lCJ 

1 Cs 

ih:m» 

17-S 

la 

; lai’-a 

mi 

19:,’-)p 

2*1 ■_> 
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T]i<‘ infrrrii( (*< lliut Tuay Im- ilr.pA ii fi’OBi those results 

ivo 

K Chnhi),} malt ]i vdrdh'si'i starcli tn tin- dextrine stage 
at a. inma ra]iid ratr tliau d^rs haih v malt. 

‘2. ChnJntu oxldhits liotli at uoianal atul at liiglier renipera- 
turos till* ])r''UM‘rn»‘s rxldiiitiMl liy Viarley malt nt 
Inhrliar’ tom]M't‘a1 

a. Tulika 1>ar]ev tualt ])nt]>mlinTiaf(dv kirger amounts of 
da\t I’iiios ara found in tlio yi'i^dnrts of Inalvolysis of 
starrii liy dmlnr malt at all tiMn]ioi-at ures. 

4. As in the case <4 1* arlov malt maltose is t^ie final ])roduet 
of stare]) di'iira<]ation liy malt. 

I i)is ratlier st taking difTeroiua' luUween the heliaviour of cholan} 
ajid Iiarlev malt is (d { imsideiahlt' interest an<I lends ?oine 
to the hy])<it]iesis Indd lo' many invest iga tons tlnit the 
^^hn.jysis (if starch is hrouglii ahoul hy two e]uvm<‘s, an amyhse 
} ii)(f tiijA start* 1 1 into dcxtrim’ and a which is respon* 

•^ilde h a' t ho her l)reak(h)\v]i(>ft]ie(lextnue to maltose. Assuming 

4 • 
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thii^ Itypotliosir? tlioiv wnuld :ii»poar t<> I'l' in cliohnii malt a 
proportion of amvlaso aiul a smallor proportion of doxtrinav 
oomparod with harley malt. Tim ilo.xlrinaA> prosoiit in 
malt woultl however a]»]it'ar tti Im more stahle than tliat (l.aiv,',| 
from harlev malt. For. in the latter .ame. if the em vine he h.-.iinl 

for a short time to a somewhat liiyh tenpn'iatnre (lia ( .) the i in.hu - 

tion of maltose is nmsiilerahly depiesse,!. an aecnmnia l im. 
dextrine oeenrriny. fn the ease of e/m/nm malt, however, snail., r 
treatment ha.s not hroueht about any sueh etTen . Moreover, t la, iij;!; 
with ehJfiw malt the formation of maltose is , ea, a/,.-, /„• >|,,v. 
in all our experiments v hirh have la'en eoiuinued tor a snili, i.-ntlv 
lone period, the maltose inoilnetieu from r/a,/m„ h.is eamrhl n), 
TO mid in the end usuallv exeerdr.l the piwdin tmn ol maltes.- to.,,: 
barlev malt. 

Tins iiSTiet-t of tho is briim tnrlli*'!' 

am\ will I'ovni rlio r.ub]ert of a lutor roniimiiiu at u.io 

SlWIMAliV. 

1. Ei'^bitOFMi ViUiotios of ihiflu/it liavj* ►•.\;ininioil m .ill. 

The best of these leivt* ^iveii \\\v suho- r\tr,o-t .i< t;- 

barley iiseb as a routioh 

Tlie eou(liti«>iis ih'tei‘iibiiine this result eie : 

(i) Stf‘e])i!io fttr 3it 4S Ixtui '^ bt-buT tH-ruiitiut iniu 

(ii) Shjw o»*rinitiatioii with a steail\ but nuMitU'ate iii"!-! n* 

su})])ly. 

2. There is <i eritaiii amouut ol e\'i(buie<* t<> iiuli- ute iIm! tt,- 

higher fat eoMt(‘!it of chahn/f teuTs to nMbue tlie .inu'ii.i 
‘‘extract’ (dhtiUiiiible Iroiu tlte uialt. Mu‘ iiiiiouut <>1 t-’ 
liowevor, V»e i-oiisitlerabK' diiriug tin* nultiiiii 

under suitable t-oudit ions. 

3. Ill a starch hvdroivsis tin* diiustutic ]i')wcr o| ly'* 

an nteasured bv cu]uic redm-tiou :i]i|)c;i!s alw.ivs, during th.e ■ -di 
stages, to be iiuirkr'dly inferior to t hat oi iei ricy malt . In ago*' 
with tills the o])tii‘al iictivit\' ol tin* iltnhnn sn]uti«ui deco^i^< ^ h 
rapidlv than does that of the barley (‘xperimeut indieatiu.^ 
slower brcakdng down of the dextrine to sugar. 
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I. II <'“■ i''l'' "I liy,lr„lvsis. nn tli<' hand, he follou-od 

l,y liHMtis III till' Iiidm,. test, IIIII exj iMiincuts slii.u- lliat tlic standi 
,|isa|,|.('ais iiiniv fiiiirkly imd.T tli,. ai-timi nl' rh„l„n, malt than with 
!,ir!.y. in other wnrds r/m/m/i malt woidd a])|i(‘ar to have high 
l„,Hvrs of saceharificafiim hiil i oiiipa i a t ivi l\- low diastatie activitv 
measured hy dinai -r tests of the hrewing hilioratorv. This 


.eiiev of diastatie pmver is a relative one ,,nly, however, and 
eveniaally the sugar ]irodiletiou from cltoltim malt eatihes up 
tivipKMitlv sur|);issrs that iVoiu Imi'Icv. 


We see. tlierefote, iio reason whv e/,„/n,e malt should not 
ivi laee iiarlev malt lor ii.au\- putpuses in this eoimtrv. The 
emduetiou of malted foods, lor e.vample, otfei's imieh .seope for 
it' use and It IS ho]a‘d that an enterpi i-e of this kind will shortlv 


I.e taken lip ill tile .Madias I’resideuev. 



TECHNOLOGICAL llESEARCH ON RAW 
MATERIALS AND ITS RELATION 
TO PLANT BREEDING.' 

BY 

B. V. Bl'RT, M.B.B., B.Sc,. 

// g/dir Vi'htrul 

Plant l>roeJing, like iii^riculturo itsoll. is still an art ratlna' than 
a soieitoo, 1>nt as the result ol the cnutiuueil a])])liratint\ ol .sriciuiti*- 
methods. ]iarticnlarlv during tiie last twenty yea is, a 
has been rendered possible whirh was previously unknown. Tlh- 
modern plant breeder, with a knowle(lge ot the ta onoiuie imiJMrt.uv t> 
of tlie unit species or races, wliich maka* u]) the agricultural vaiictito 
of crops, and witli «>ur evm* growing ktiowlcdg** of the- iiiheritaucr ct 
characters, can now work on far more deiinite lines than in the ])a>t. 
But if the analysis (»f the charactr*ri<tics of the growing ])l;mt has 
simplified the problem of (‘ro]> improvement, it has rendered c'iv.ii- 
tial an erpiallv thorough analysis of tlu^ obji'cts auued at. 

Tt is usually the ]>Iaut breed^'r's ubjeet to secure m iiu})roV(‘m< iir 
in the agricultural vield cir in th<^ comineivi.il <|Uality ot a * lop "i 
l>otli. Phe various factors res])onslble foi- yi«‘ld are now hef niiim:^ 
better kitown or at ai^v rate tlu^ impoitanee rd* such iinatv"!^ i' 
recognized. Our knowl(‘dgt> of the fact<»rs res])ousible for c unuiu'i* 
cial rpiality is not so far advanced. 

Wheat is grown in oilier that it m v\' be uiaiii' into some Iona cl 
flour, and thence into bread or r.h/i jxtffirs. ('ottou is grown m 
order that it may he spun into v.irn for the iiroduction ol eleth. 
But it is by no means simple to st.di* waat <pialities in wheat eii.ilik 
it to make gnoil brenr! or what <jualitijvs are desirable in eotion Hi 

•A piper rci'i tfi* IHl’:' rrn**t!n^^ pf tli-' S<'Cti‘»n of th'' In'lo'* ''CiUiCi 

Congreaa. 
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onl.i that it may s])iu w^^II. w.^rk, of whicli that carried 

on j. sillily hy ^Fr. au<i Mrs. Ilowunl witli Mr. Humphreys of the 
fV<h’iation of ^Faster .\Fillcrs and Bakajrs is pnjhably familiar to you 
h;is done a ^ood dral to drar u|) tlai ]>rol>jem of wlieat improve- 
ment. 'riiough we are still far Iroiu mirlcistaudiug fully tlie factors 
ivspoiisiMe for tlu‘ desiral>la diaiaeter called tlie " streJigth ” of 
(lour, at least methods of <‘\])i‘rimimt and testiug have ]>eeu worked 
out wliicli enable wheats to bv* jiulgiMl for milling aiul baking rpiali- 
tic- and tlu*ii' relati\'t‘ valiio to tin* mil he- faiii\- aceiiratelv ^oiimed 
III !'(‘s])ect to many otliri’ iiipjoitant Indian f lops, iKjtablv cotton, 
(lUr knowledge is sadl\' d<*ii''](Mit. 

It i." mU al^^a^s irali/a'd Ilow ni‘i'rS'>ar\" sindi knowled^^c is 
]irogi’e>s. All agri' ult lira! w orloa s u ith juact ical experience in 
llic ml rodnci h Ml t>t leov v'arh'tirs ul in the gr*ni*ral (■ultivation 

know that, in oidi-r mm . .■v^lull v intro lii- r and estaldisli a new 
tM)]M.r a mov vai i-tv. it must br po>>iMr lootfei- a dehnite monetary 
iu'liirritii'nt to ilio gro\\(‘r, Mark'iUs mi- the majoi* eoimuereial 
I Imps are highl\' m gani/t-d and in coiistMjnrmi e a small <piaiititv 
m[ a iitnv ouiniiindity oi' n<a\ ixpf, ti;itiinh n mav arouse iiitm'est, 
will ra!‘i-ly rommand it'^ mti-iii>if vahi*'. The iva^oji for tliis is m>t 
i n' to seek. The ma i m ta* t ti rer in < ,i^rs d-'es not uiMlerstand 

ki'^ raw matrrial and lolios mi empii u ,d kuowlnlge to make up for 
lark <»1 II iM ho st a ! '.d mg « ► ! ! lio ('>>i‘nt laN cl pi-oblem. The (’otton- 
^|tlUllrr as a ruh* spin-^ a Britain t\'pr "j N am and wishes to be able 
t" turn out the >amo !y]M‘ month m and month out. with as little 
van.ttion as ]>ossi!ile, with tin* mmimum oi tiouble and with a 
liiiiLimnm ol alnu'.ition m hi>; marhiiM iw aid ia>iiti!ie. He therefore 
amp at tho ]mi'ehase of well-know n t\ pes w hirli lie knows from 
m\]ieri(uu-e to be siiitaihe fiu- hp ]mipost\ He avoids stratigt^ cottons, 
k‘t he knows that his judgment and that of his expert graders, 
''ased though it is on haig ex pe lienee, is frequently at fault in 
Hating the potmil iaiit ies of a strange cotton, 
f ortunately this gap is now being bridged, and oi\e of tlio iiK>.st 
•'Marked develo]>meius in Mnglish t(H‘hiu*logy dining the last live 
lias been tlie scientiiic study of raw materials from the 
‘^^iUiiiiueturerks standjioint. ruder tlie general guidance of the 
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Dopjirtiuont of ion title Tiulustrial l\C5oaivh luive s])ruug lu* .j 
numbor of ivsoaroh nssoi‘iati<Ris dt'aling with particular industries 
supported iu n(> small iiuMsure i»y those industries. In tlu*. ca^.. 
cotton, which is of most genera! interest to us in India, tliei’i' 
several organizations working for the iiuprrjveiueait of tht‘ cotinu- 
spinnine and manufacturing iudustrv from various aspects. Th,. 
Knuhre ( 'otrou-t d-owing ( 'oiporation specializes in the encouiove- 
ment of inrju'oved c(.)ttoU“gro\\ dug in \'arious ])arts of the Kmiuria 
Idle Britisli (otton-ilrowing Association, the oldest of all iIicm* 
bodies, now cliietly directs its attentimi tw organizing marhetiuo 
facilities fetr new cotton-producing countries. \\ the moimaii. 
however, we are more concerned with two mnvci' mgauizat iou-; i,i]' 
the sideutitie study of the fundamentals nf coi tmi-spiuning ;t[ui 
mamifactunc ddie hrst of thc>-\ tiie rescaivh •h'partincnt of ni.‘ 
Association of Fine Spinnei'v atul Doiihlei-^. i< independtuit oi d;,- 
Department of [uilu>rriid and. Scientitic Uc-cai'ch and i- malic ;i 
private concern, hut inu''t he retcia-ed to hes*, a< it i.-> laigrlv .jia* 
to the work of Dr. Balls and hm colleagues that it has Ixmui r*a![/.r:| 
that the ga]> itetw(‘eu the liruwcr aiui the s])iiLnei' !> rap. d he of I.cmh^ 
bri<lged. ddn' Briti>li button ludu-trv !h-scarrh i-'ic 

finaiua.M.i in part hv the !>cparnnenr of Sricntiiir mid !udu-'!:!.i! 
Ivesearcii. lias trikeii up. as tine of its major linc> of work', tie* >Ta'ic 
of tile cotton tilue from all aspects, a^ well a'> t!"- ^tndv <if die 
eliaiiges which take* }hacc in tlic dilTcrcni sUig-'-v of 
Altliougli it has oni\' been woidung for a -lioit tmec ic>uhs tc an 
little inqxjitauce liavc* already Im'cil oljtainod and ]^o^^ible liii'-- '•! 
further ]n'ogress cleaaly indicated. 

Mv immediate^ ])iii']>(„)sc. howcvei'. is to tunpha^iza' the exocuor 
of d wide lu'ld for investigation m connection with Indian «oin)ic 
and to state lui<.‘tly the luopo.^als whidi the Indian rcntral UiCicti 
k'omjuitlcc have* made for fullilling wliat tlew believe to be a Dag- 
lelt want. It is ])ossi!j|c liiat fnrthei' I'cscan li on the i-elhil"^*''’ 
aufl on the constitnt irai of the cotton libre may e\amlu,illv ccal'i'' 
us to j)n'di{ t from tlic rc’^illf of labointory Mials how a sainjc*’ 
cotton slionid behavi* in the mill. At pivscut there is on!v ciu' 
satisfactory method of testing a siimple of cotton, viz., to spin it. 
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As Dr. J^alls in his valuahh* l^xill^tiii on Spiiming Tests for 
r,,r,oii-(irnweis " h;i,s out, s])ii)])ij|g trials in order to he of 

;j,i\ ival valiu‘ must In* rioiird (Hit iiiuler veiy stri(A eoJitroi and 
Hi.ar uttiuition ]Kiid to thcii' iiit^uyivtHtion than iias liecai tiie ease 
iu i!m‘ past. Hut our may al>o ad< \\ Ii\' spinning trials are Jiueessary 
:,i„l iaav t!i(‘ infoniiation. oliiainrd (,m used. Is it Jiot possible 
l,,i' the plant luvedm- In s*md hi- sam]j],-s an e.\]>ei-t judge of 
n.ti-n an<l nhiain an npim.-u on its market vahu^ and its merits 
;aih ilt‘h‘<-t- ^ Siieli npnii(ais ran lie oliiamefl but. mifortunatel V. 

<ln imt in tie- lir.-t plae.- gi\-- t)a‘ intormatioii wliieli the plant 
hinder re(|mie-. ;iM<l Irom dithnent snurees of 

niual emimiea* aiv Cfei i la mt ! \- « <.!L!i;aih't(u-v hu‘ the reason alreadv 
''lalfd that e\]»eM ila.'"t‘r> tt‘I\' rui i'm])li'j<'aj tiirtlmds w'lileh fail 
dale II liealmg \\ith laev <.ittMUv. 1 hart i.'ali v t>vrry iiiV(‘stigator 
Si'- i':ei with t!ir >ame exi.anriirr m sd.mit’iULt i!i> ]jrodurtions for 
t!i.‘ jiiflymtmt im-h* rxp-'ii'. t!ia’ tiaah* valiiatinu.-^ attaeh 

l-.ilrh Ulipoltatier tn -lah ](,iitl«- a- i h *a 1 il i a!‘d colour (whlcli 

I" ihr h|'ce(h‘r a I'e (i| -c' ■( a 'da i \ Mep.ataUrr) and are unt sullieielitlv 
af Saite Hi n-gul'd to the ilitl'm-li | Lal.a-tiM-- 1 .; th(‘ (;oTrnii. 

>]iiuum^ tt‘>i> (an Ik* (ana-d out m > • a- Litiereia} tiiills. but 
:il.v \^ith dilhrulM and to a liinn- i i-xr.ae. (n tlie lirst ])laee, 
ti'Oiiy m\a'Ke> great di-tuihanti- (a y ,. ].,utin«‘ «d a mill. In 
"raoiid place nuly by a \ (uy ^^^e( ia! [•'initie cai >mall .-aitiples 
h' handlrd oil l'ul]->i/rd mil! maadnui" w Tjie re>ult is that tlie 
‘ to a null <-! ra:i\nig out ,-purnme’ trials oii strange laiTtons 
n i !<'pui‘nt ly nut nl ,dl ] i'np(.i t lou to the inloriiiat inn obtained, 
uiih-'- Ma li ItiaU ale <anicd mi. a ^ale mily pn»ible wjien stnne 
‘■'*'idicd.- n( acM‘- ot the new (<»ttnu iiaw hi'en grown. It is 
ii''Vi‘H lado.- c.--culial tha’ jai'ilnie-^ >ht*ii!d be ]U'nvidt‘d lor the 
•■!'"Uei- te.-tnig nl utsN eottou- tm N'.iMnii- agricultural woi'kers 
■'i lialia who arc (mgaged on cot ’u >11 improvement. I.ack of 
laciluie.'^ in the p.t>t ha^ undmil UedK' led to undesirable types 
^'1 <*'ttnn iHung brought into c iilt i\at ion t\])es whicdi. though 
have tor the iminient ])inved pintitaide In tlu‘ eiihiviitor, 
!!<•! liki'd by the spiuiau'aud whidi are ultimately disi-riminated 
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The Indian (Vntral Cotton (Vauinittee has proposed tlu; 
establisliiueut in l>oiul»ay of a small Toelinolo^ieal ResoatcK 
Department for eottoiu whore prartiial s])lmun^i; tests can in; 
carried out on small sam])Ies (wliirh in ease of ma'd (‘an l)e as Inih* 
as 5 lb.), where sueh tests ean i)e jaisheil to tiaar loi^ieal eonehisi(,n 
and tlie ]>otentialities of a new (a)iton fully invest ij:;ated. h hiis 
heeu detiuiteh' a.seertaiiied that tliis is a ])raetieal ])rop«)sit ion aiul 
that suitable machinery eati be obtaiiual at reasonable cost. It 
is hoped that this scluane will be eiven (dieet to duriini; the pivM*nt 
year ami that before loint it wdl l)e jx ssible to (hdiuitely >\aW 
in regard to a sam])le of new eottfai its ailvantae»*s and drawhai k^ 
from a spinner's standpoint and what counts it is suitable hit- 
spinning. 

But in order to give the ]>lant btaMsler the maximum assisiatnc 
Tuore than thi- is laMpiii't'd. In the lii'st ]i!ac(‘, even wit it s{a ria] 
experiiutmtal {>laut, tlau-c is a limn to tle^ numlau' oi >pinuing te>!v 
which can be carried out. particulaily when the samples arc v.-rv 
sinalb In the set oiul ]»lace. it means siane d*da\' d a ])Iant brniicr 
is to W.lll until h(.* cai\ inoducc even d to lo lb. ol ctillJUl betere .1 
test can i>e made, since he lre<[Uen,tK' nced^ t<> detei'iiune uinle in- 
has still only a f«*w ]ilaut- whcthei' a given strain worth furth-T 
studv rCi not. A xToiid lu'aneh i)f tie* dhadi iioh »gira [ l)cpai1meul - 
work', theretorc. \\'ill I'e the -rnd\' of the mea>umbh‘ ]'hy.^ical citaiai- 
tors (4' cotton tibrr.> and their rclatam to >pinning value. In din 
respect tlaa-e is ."t'll rnuef) i-noin tor d'-v (hopment . 'Tle^ woik "i 
Dr. Balls and hi> collragucs h;i> given us . isnvciiiert lal)orat‘'i'V 
methods for determining aectiratelv the ti-m‘ lenglfi the slagie '»t 
eott<'n and it> uiiilonnit\' and al>o the traie Ntrtmgth ot cnUoai hu!'*- 
altlajiigh these liave not \-c*t been a])]ili(*d to Indian (ottons. Keci'Ut 
work has sho^^Jl length and strength ar<‘ not th(‘ only lactoi.-. 

and may imt (‘ven be the eiitir al factors, in d(‘tcrmining how a 
cotton \v]\\ spin, and (xxainplcs have been (jUot»‘d ( I both Indian ;ai'l 
Rgy]>tian cottoii.s uhieh on actual te.-^t ^nun far higher c(»unts t!i-ai 
their length <4 staple would indie. Or. It has als(» iaam shown ic eiitl} 
tliat the bi'eah'ing of c(>ttoiL \'arn <le]H‘uds mg so much on the strciigtii 
of the individual lil>n‘ as (Ui the slip]>ing (d one iibre over tlie clhri 
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•jn.j is heiU'O ])n>}7al)ly a l‘iiucti(,u (,f tin* of tho fibre, of its 

,|iaiiM‘t<-r ;uul tousi](‘ stiruiitli but also of what, for waul of a lictter 

tariiu we must <'all its din^riu^ jxoNvr. TIu* latter is oftoji spoken 
,,f li\' |ira(:ti('al s[)imMM-s as tin* u.ttui'a! twist of tiie fil>re ; reoenl Wfjrk 
voml'i iii>li<-:ito that it is r]<jsi*I\' < \y\xh tha. (^iastiritv (jf the 

liluv. * 

N'oi- should tltr. baaliil- of t ar h iioloLda 1 tvsa,nch OU market 
( ui /.a t loi I bt ^ o\ ( ‘ I 1 oo I', ad , It | s [ lo t ' Uia ra 1 1 V 1\ 1 lO W] I til at 

r<.uo(|,aab!a a(M-mioti was paid to this {Mimt iu America duriue 

iha livi'-vear optioua] pmod prior to ih.- mt roduct i(,u of tlie new 
I (iiii{Miisoi'\- imi\0’r>.d stajalaids loi- Aiiiarit-an cotton. In our 

rtiMrm to improva tha op^ani/atioii of jii iiuaiA' markats the naccssitv 
.-i stiilahla orniHii/ation in the major maikat> nui-r tiot bo forgotten. 
At juv-ent Indian 'aitton i- >o!d t..,, ma-fi on •' station name “ an<l 
t<"i iirtla on inti'in-’a ronn. Wo haAw 'n,i at pn-sant tfie informa- 
h.o'i to frame a saianiitia trad-- olas-iiirat ion of Indian cottons 
hahh' as wc naa( 1 t !;o )a! tar. 

Iha oltio-t o} th" !a-r.i!( ! . i baiu_^ aoiuluctad III thmland 

n !" aahla\'r a brJIri 11 1 a la i”'! a f ! < ! ; 1 ' p '‘I iaiIO,)! a'' a IM w lU.attU’ial 
iiah o] what h.rj nan- \\ ![''n n le Iroia no :-inall amount 

t Wor-k ha- born ooia' fi<'in tIm- anie ol^aia! a-pr. i. lait To eiaii])leta 
da- lari'!’ and obtaMi tail \-ahla Oa ;• iL.-.-d i-.asaamh oil the 

valiia of oui' ooiion' and tlia i.a to]^ 1 iL\o]\-i‘d. 

1 vatitlli'a to siia‘j(--t that w a is-ro aiLolhar illstailca of 

diioa lasain.it iny bolder life- ]’i')bh'iii- t'la -ridy u\ whialt in llie 
pi-t ha- so oft on brrit tha ba‘_^i ii ni n ^ o[ a la-w advan^’e in k' now led te. 



• \ iS'. I C' A i' 1 1 ' ' i* - I’l' a ■ ^ /■. .i/. / :a/.. -ruiory mO 

n h-.-o. < K ■ 



tiik second veteuinakv conference, 

CALCUTTA. 


\t ( alrutta during the week romiuetuaiii^ ‘Jiiili IdduMiaiw lii-JP,. 
a einit'eieiu‘t‘ roiiveueil hy tlie ( of India was hold uf ih,. 
Si‘nie>r othrers of tiu* Indian \hneriiiar\’ Srrviro, uudor tho |»ro-i<|fU a- 
of Coloiu'l (h l\. Walko!'. rd. K. .( hlhlv. Kdht'.\ .>^.. I’riie ipid nt tl,,. 
Ihniiad Wnoi’iriaia- ('ollooo. 'Flir nitaniuns worn assisted in tlM-i? d''!!- 
heratOiis hv hiinin-^'ol. V. H. (I. 1 luTr}dn>on. < .1 dC. Ihihlio lltMhd 
( 'oninu>'^i< auM' w itli tluM ln\-ornment of India. ri'{)rt‘sent in^ tho Ii^diai, 
Me<ll(al SrlAlrt'S. hloUT.'t oh \\ , A . Eailni, ^ dhl'^.. l).s,(h. I.l 

Dirorto!' of \'tnerina!'\' Sor'vii-»‘>. lAi'>t»'i'n I onmiaitd. ropn-Maiin 

the Ann\' \ ftm iiaiia' Sojaioos in India, Mi. W, Smitli. leiiti-n.i'; 
Dairv IC\|i»Mt. royrr.'^f-nt ihl; tin* Alm ult ii i .d SoiA'irr-^ in hi.n.i 
and Ml. r. Ihiin.hriu-v Idmlirr. IhX., iCICS.. Ihh.S,. F.Xa' 

lni|>enal haitolnoh i^I>T . 1 hr ( onlt-I'rUrr \\,iS r.dtrtj |o^»‘|[;-'’ I'' 
the ^oivrniniriit oj h-iia lo dix'ii-^ ijur-iion- hra'in ‘4 ■' e * i' 
tiarTinil irh' ]>!ofr>'lonal OI- tri hl'lral Uitrlr^t to T ho SrlAO. f. t-' 
a<lniini>trat;vr <if intr!■r•^1 t.> it air no\'. .irah a’I': .e 

lurrtii'y- of rhi' Ih-ard ',f AL^'i' iilturr n. uhi'-h oiUrrt- <-i tO' 
\’rt<‘rina r\' SrlVlcr ;ilo l!‘Vltr<j. Tla' < oUin^-H'o h'Ai .it r.taiA'. 
Wa- tir' na-otino ,,f njilror^ ,,1 T hr \'*-t.‘Mn.i I'\- I', 

thr ii!'': inrrTiny la id . 1 ! I.daer in I'-dM. 

A hoaV\' ]n' 00 I'r IiLinr W.i-- laid hi'lol'r tlio inr«!l!o' jo; dl-» li"-!''!, 
iieindinit itoms doalin.o with \rtfMitaiA' rdniaiion. 1 1 an 

di.'^on:' 0 .s oi auiinal^ aiL'l oon<>i,d |ii'ohlrnn>. 

Veterinary Education. 

Tho '■rrtlon o| tlio .lornda drahni: rdinatlou NV'*' 

suhjrrt of iiii|>ortanr ^[l^I■ll^^lotl. Tla‘ Ihihiii- Sri \-n r> j '01111000"^ 
MH’J If. had tocoinnifia [t'd lliat a niopoitiMn of ol)i<r[> "! di*' 
Provincial Snvirr LMado .-hoidd hr admit trd, a ft 4 M fnnhi-r inaii'* 
to tlir lin|>riial cadio. and that a^ '^oon a.s ]m >>,il jlr >hoii! : 

taken to institntr conn^rs of votminaiv iMinrat ion in India tr;a lau,- 

( ) 
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p,. iiM> in<^hivst st.ni<lai-(l, so tii.it the u.mmIs of tlio finporiHl Service 
iuMiiot from ^M'.uliiatfS ti'oiiL.Ml ill thr coimtrv. A trial course 
,,j' i;i^( rud iou !<>[■ moil s<‘[r(((Mi hom tlio Provincial S(U’vice witli 
\-joN\ to promotion to ihf !mjH‘icil oi-kI,. ali‘(snlv l)0»*u oom- 
n'jrjjt'il in Itcila. a! tla* I jactriit donriral Pa horatorv. 

Muktr^ar. lie* < lo j ) u t at i< in o| tilo^(‘ men to IjU^laU'l lor traiuma 

w.i'i ic'ld to I 'o 11 1 L< i ( *'^1 ra 1 ■ l>\' r\|HMt a'l\ irt*. 

the <aitoomo of a iv^olution parsed at t}[(‘ first ( 'onlVuvnce 
• C l!'l!*a sproial inorUtcj; of i|i<‘ I’rini i[ '.ds of tlc' \'rtei-inarv f'oIic^Zc.s 

-N-'OO'd h\’ the IhriaAor 1 ij till' M 1 1 let o-va I' I^a hoi'a t or\' aiul tlic 

\ I na i'\' Ad\'l^«‘l to tho t ' o\- ( ‘I'll ! 1 a ‘ u t oj t hr I Ultr([ I *ro\’ll ir 

iirld at l>oljdia\’ in lO'l'iUalA' 1 o d la 1 1 a M'iiriilr ot Vctei'lP.arv 

■ pa-ition loi' thr ti'amim: <il Indian- iii Indi.i tothr liiLi'hr>t >Aan.dar<i. 
^ 1 . > omiinMa h-d i>\' th(‘ lhihh< >r!\i.ao ( '( .i!i!ii[>v], , 11 . A four vears* 

of -itmlx’ 'Aa- r;i!rtldl\' d O ; W U Up hx' 1 ! 0 llirotlll^ a lul TIiC 

-.oo-iM of tiMinaii'j; ^''aa lahl to O'pio^oi:' 1 Ic' ininimuin nerd.N m 

art n at and o-arhinL: iv-.ani<- i-a- thi- pinnarx' (‘duration of 
h ci.ina >1)' to tho ^landaid mo. .I'-o i‘\ \ IIP n-- oi t hr rapid adx’auri's 

i. ; :o\' dt-di:'' lit NflrvinaiA -■iro^c. ri;i' I ' a ■ jn^ m, )jooV(‘r rtsatm- 

■ ' ahrd 1 llr r->).d.ilNiina‘! ' o! a I rm r.d Ad\ 1 -^.a t Ifoard to d('al with 

Aa l.d Ijflr-t loll-, r aa ri l:,r^ \ rlrl n:,o \ , aCi .o aa 1 hroui^hout India. 

cd 11 fanitrr -Mplil.t'-i Ihm >r;'.'. ‘ \vh‘> llad lia>:-a‘d 

" io - --fiilK' t ii !•( itij h 1 it i- r. I urn.- n ■ 'liiit i "■ ^ ’ ..dr riird .|r f<*i' ; roinot ion 
Ma' InijdMia! Srrvii<- aflri lindrm'^’C ■' O o 1 1 i n ‘d roursr r>[ 
i'"'! Hr adu it r in-tMlrMor !'• Ilidl.l. Alo*!' r .\a ) li 1 IM t lolL of thl> 
' ''■1'*!' I hr 1 io\ I0i;r!i’ i llall. i"-|!'Ar(| 1 Cat It Aa^ so tllortUjh 

adr\ai iiiio Pom a lina' ria! a-pn t tii.o U wo'dd pi-ol.alhy not oc 
^■i"pt*d for iiianv \r,,!- !oi.,n;.-,p tie 1 ndi m ^'('tiM'inai y ( olicros. 
‘-da .'ol'' r* i ji\ t i i‘‘ .'^r r! r t a !A of t h' I ^r pa ft nc ' ! it of ncVinUU' 

■‘■d AH;ririiif lo,. tp,. I ontr!,!;. ,■ imoji; rxainiiK' liu' prart Kai >ilit \‘ 
''"^ddi«.hinu a < rntral < ollror lor .d! India (SjuippiMl tor the 
of tlir ^mall iiuindri ot ^mdn.iia- that would Pe Vriunrv'd 
tlir hiljhrr po>t- ,.iid woldd nrrd (he lusher training : hi' 
-'-■ji Prd fnrthrv that po^.d-lv MnkP'sar. wU h its aiivanlap;es of 
‘‘tin.iir , 1 ) 1(1 t(M hnit al tcMUior^, inirdit he f('iin(l most stntalde Uti 
(/iirj>or>o. 
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In view of those ilovoh)j)nu‘atvS, the lirst ([uestioinliseiissi^d ,it the 

Caleiitta Coiifeiviiee was wlietlief aay revision Wiis necessary of tiu; 

(.■ouelusi(^ns arrived at hy tlu* lirst (^)nferenee at Lahoiv ;m,[ 

the suhsequeiit meeting of lh-inei})als at Uom 1 )ay. Tlie lurralx-is 

uiumimtuislv agreed that tlie Hoiuhay programme rej)resenttxl tiu' 

minimum reipdrements for the training of students to the staiulaid 

demanded hv the Ihihlii* Services ('oiumission. Tlu* estaMislaiunt 

of a Standing t 'onutlitti^e on \eteriuary l\duration wa^ very st i^ic^lv 

recommended. and this ConunitTee should he empi>wci’ed to junk,* 

miner modiiic<itions and additions to the curi'icnlum as w ai'iaiitt* 

])\ circumstances : in partirul.ir it was considei’ed that the 

timi j>f a >atisfactorilv high standaid of preliminary cdur.uinu 

slimdtl he a matter re.|uiriug the utmost vigilance. 1 ’he ferhu- 

aiuoiig the nuunhersuas that Muktesar. laigcly on account ot t]it> 

al'sence <if rliniral nuitcriah was uu>uitah[c lor this course ot ]>ri!u;i[v 

veterinarv educatiom and they rer. nnmcndcd that an iUiileavunr 

should he made to cstahlidi it i!ui!iediatt‘l\- at one oi tin* iWiMug 

college'). At tilt* Ihinjah \ cteriua r\' i 'dllegc a couisc nt vtUerm.uv 

studv extcu'liug ')Vt‘r f»tui' ye:irs has rt'<-,eitly h<>t‘n inM'odu'‘»‘th aiui. 

as far huiMings and material etpiipmenf aiv ii»nterned, inn 

institution ranks ainouLt the ioi'ene*^! m tlw woild. Wilii t!;-' 

iievelo]>ment of its teaching re-i puice-. part leiilai'l \' tor in^tna ti'ni 

in the suhjerr> whi'-h an* of juime im]»o[taner to graduate^ de>i!iii‘'i 

for service under the State, uaanelwthe >lud\'oi theh,i.>ie prill' ii'l'-. 

and the suhjeets trihiii.ny to u pioprr imdeiv*>t a ndmg ot pn*vnti\«‘ 

medieine. tliis i)i>tirution might ^'‘eil 1 m* adapted tor lie* luLthn 

cour.'^e of training diafted h\- the l)omh:!\' m"eting last vear. I-*' 
~ ■ a 

otficei's at I'.deutt.e moieover. >ugge>ted that as soon as tinan 

(•] naiinstallees ])ermit ted ol the e.>t<d>!l>limeut ot a II ellielrllt otgailIZ.i 
turn t<> t<‘acli, this rapidlv developing >i<le ot vetermars seieiu'.lk 
higher i-taase* of tiaining should h** e^ia hli^heij al.^o .it the etlaf 
colleges. 

Ikufortunatel V, howevi'i*. the adveiM* eirenm^t aiu es pii*\ ‘i]iiu 

in the eoiintrv at tie* present time, not e hie t lie lina m'ial >t i ui_,' a* 

\vhi<‘ii ]ueeludes tie; sa t i^taitory exteii'iion ot the teaehing 
tutions generally so as to tit them to impart a veritable ediii a > a'li i 
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vctciitiaiy scionro, as (>])])f)S(Ml to iustnictioa in more methods of 
pijH'ii'al treatment without an uuderlyiiit^ hasi(; training for the 
(‘oni]>n“]ieiision ol the wide ]>roi)lein (jf lu^alth and disease, and 
socoii'ily tlu! ]auu-ity of teachers of suilithuit ea|ai(atv to impart 
;i ratieiiid teai'hing, r(‘U(hu’ imjUiK t ieal)le the g<uieral adoption of 
satisfactorily high staiidaid (d \att(uin<ir\' education. Tlic 
intaMiag thus i‘<\sol\aMi that less costly sliorter courses must 
oiiitiuiie. 

rhe gciuu'al outlines of training for tlie shorter courses were 
ivh'ircil to a repi’csimtat ive mminitOM^ and considerable <liscussion 
Tudk |>laci‘ among its ncuahcrs on the length of time uecessarv 
fnr a rourse of training which did imT ])ictend to teat'll up to the 
•>raiidai‘d lully demanded by moi[riu I'cijuiisuiaMits. yiic prevailing 
npitiiiai was that a three yt-ar^ eoinsd ir]ues(‘uted the minimum 
p^rioil uetessa!-\' e\'eu jor the training o| menoftlie ])i-eseut Vetori- 
uaiy Assistant eia^s. Ida* Pir>ident and tfaa SecitUarv of the 
rniiferciiee (the Pireetoi' nf fh.* Miik'lesar Lalporatorv) stnuiglv 
i-eiite^terl this view and held ;li-i! t \eo \-cars' training would be 
>Mtli<’ir‘ut to ])!'oduco iu«ai <|iia-’i '■nijarc alK' for the lower grades 
a'i the >'cr\'ie('. who Would liavc U' ' iiretruM<uis to a rational kuow- 
i'‘'lg‘ of veteriuai'v sf'irued : tlie .-;,ibb>![m(Mir of a course of 
tiaiuiug much shorter tlian ili.n rcijunt'd i^i die adrapiate training 
"f mni fin’ tlie higher rank'- would iiave a^ ii-> natural outcome tlie 
ni''-titiitioii of two \vd!l clitTdi'.iit iated >.idiv> in the Sarviee. whereas 
a three year^' training would be <|uite luade* jiiaie for rhe iueuleation 
"f a satlieient know ledge ■ a the '>eient e and ii iniglu lea<l its graduates 
t" ii^piie without rea>on to tlie iiiLOie!' raiik>. It i>true that many 
^'^iug tiieiubers of the ]uete-->inu III bngkiud Underwent a two 
course of training ,;t 1 he Ihiti^li <'t 'lieges, and a number of 
'ii^tiiigui>>hed ha'inlHTs uudi’itook ilaar training ^vheu the course 
of nidy thive duration. Jda'iv is at the pnesent time, 

a (leniaiid f<u‘ the e\ttMisiou c| tin' i ourse of training from 
■^■eals to live vear'. at tlie IbiMsIt t olh'ges. for It lias been repre- 
eiUed tk^if t jj,. li nu’w ai d in <'Ur ]>resent kiuwvledg<' i>f disease 

aiiniials has been so ra|ad that it i> not jnt>sibi(' t o assimilate e\ on 
fU'iiinentary knowledge of ila' basic subjects ,uul contributory 
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scieiu'os^ wliirli lit a man Un' tho romint'luMisio!! tlio siutrlr |)i'! 

(listni^o auil lif'allli in a slmrtoi' ])arin(l and that l’(ir a Statr M-A ic*. 
this f(>in]>i>‘honsi.a\ is indisurusaliK^ for tla^ odirai* \\ ho iias i 
oi tlu‘ oraitrol of tlio iM ouomirall\' liirah ulahly in)]Mataut ]t!i 
ill tlio ]Mihlu‘ w^diaro. nanu'lw routaj^ious disaasrs in tha doiucNi i, 
aninia!<. A trainiiiy^ (^f sluntin' duration than that rru.-u-,;,,! 
studi'-iits oi animal dist^ast' to ha tha minimum iuH ar>,sai‘\' fm- at-i juniiiu 
an undarstandlnsj; o\ tlia ])rohlrm ran hut Irad Lt^aiaralU- n. i},,. 
])rodu(rion of ])artially traiiuMl man without >onnd ronr"i‘i]<,to 
of tliair ralHm:. and i4' ara to ha aontvMit in India with a 
rata la-oduct for tlu^ prasant it is as wall to draft thi> indnihiiid 
for tlu' mo>r ]>art hv srlaation. and if p^'ssihio Idom I ha < las^r-, ci .an,.,.: - 
ad wirli animal husliaiairy, without m-.istoui<' upon tla* ad'>i|!i.i.v 
of his preliminary srhohmt ir a<iurat ion. ALfain, t lio ♦■mohimriit- [n-M 
out to the Vat(U‘mary Assistant aiv nut sullu iout 1\- Iu< lativr t.. 
attract I'acriiits who pn>,sr>s a Inch .standaid oi mil la! cdiicat ion. ( iij. 
is aoiistrainad t liat'idoi'c to ivi^ard the miiinishcd ])iofln»'t of .i hh, 
course lai'oclv ii' ii mcrlianic t.i his piof*<SNion and it w as tidd i'\' n..' 

two ahovr drAit^natr-d oilicru's tiLat a two \-e,i!s' Tmimiajf wmilii 
amjdc for rlus puiposc. hut that with thrve x'ears and ;i low st;:n,i.,-^ 
of entrance examination ditlicuities «.f tia* nature alluded .il-i.v-- 
rni'jllT he sllh'^tajllelLtU' enccplintered ! l!iroUU;h l he dcVtdopnich* a; : 
i’oji>cioU.''Ue>s that t hei e e\ I-.1 pmI hut .adirfeietac hetweiui tha iuci:- ‘ 
;ind th.e lower ti',iinine tli“ e!;n ifi ill,, ineehanical ai!-' lu’.'j:* 

remind iiiiuscdf entitled to ]»r<imotitin h\- reason o[ the e.ipai I'v 
mit^ht teel he hail dlsphlN'eil m hi> sllh'-eipiem e;ir> er. NcVelt 
it was Stronel\' ]iointed out h\- the Ihinclpal of the l;eneai \et.‘Ma,ir.' 

f'olleee tluD oWm'^Mo the N’etA' la I’Oe nuinhet of ea/etted a HU 'M.'': 
holidays claime»[ hv sTlldentsal his coliea,y with, ei »nse( jllettl !\ . .. 
relativi‘l\' small numiier of wdrkitio d,i\'s iti e,a’h scholast ic \'c.n'. t 
waaild Im' impOssihle te lU'td into the ti.inds of students a ^an^i:i‘'* 
torv kliowledoe oj the art of the Vi'tennaiW sUIV^eon lU a 'i."itc; 
time tlaui t Ii fee yea r-. A 1 lilep* \aaLrs scheme of stud\' wa S t la ' cietr 
arlopted h\' t lie mc-et lUa a !id a s\' 1 la hii s d ra f t ed indicat in^ the suey''^'’ 
st ud V 1)1 each ( >! the t h fee V(*a t s o| the * a MII’SI-, no\S deprived I olll- 

pletely of the ha.si<' in.-ti net ioii in the ^reat natural seiuiices, wliiri: 
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pjcvi"U.sly tii(‘ V(‘t<‘rluarv cnlK'irrs had «Mid(*avonnMl l(j toarli in tlioir 
idmii. A ivlativ(*ly lov staiidaid of (aitraucr* oxamiHaticn 
\\;is (l<auaudr(l, with (hr sixth staii(lai<! ^‘.\a luiiiatioii as tlic 
itiiiiiainni standard. 

I Ml tin* u' I ,d < j 1 1 ( 1 1 < a I o t j f ini i lot loi i a iraai^ t ja* v a non s caalros 
thr SarvK V, tia* ( onhavia r d.-rahMl that tha ])i oiuot h.ii of suli- 
ar<i,ii;ita iiLriiLhar^ <if tli(‘ da|iart>iirnt to ila* Ihoviurial Siavicc 
sliiitild ha h'lt III I ha !iands oj Lora 1 I ;u\-arm i laut a !id rh<‘ir Advisars. 
!iUl ill it it dasiiahla In iiopai t Tn t ha maij M'ir^ tad fo)- ])roliloTioU a 
aiit.ihla ioiaii nl |M I'>t -«^0‘aduata i list i tid i< iu. uath >aia^uard.iiiu t^sts. 
till' 1 1 , 1 1 ! 1 1 a (it >\ 1 1 1 ( ' h I i < 1 1 j h 1 h( “ ( h M i( i ( ■( i 1 1 \ ' 1 1 1 a h( »aa 1 t a iv aril M Halts 
(•( i]i( (a U»‘d . I ha su 1 M il'( i 1 1 ta t a ! j la n i h( ■ i'>, (i[ t hi* S(a\aaa lUaluda llHai 
I'illia \ (‘t(a llial'\' A^^l^lant and" \at(‘!inar\’ I Idpaati >r ' i^CihIhs. 
vvlaja thi'sa hi'haiaiiia til till* ! h I w 1 iH ■ 1 a 1 S»awia<‘ ar<^ dasianatcd 
' Vatia Iiiarv Dajnit v Siijaa imaiidant- “ w hall aiii]dovad in liidd 
.iihiiini'vt I'.it iva dutta-> <ii' a i'a l■( ( a|llad a ''] i f' i !♦*>,>.( »rs or as loatnrcrs 
;;t tht* (ollaaas. 

hui'tlna’. it was i (soinn.ci.dail iliat in \'iaw nf t!a* ( h ivoninuait 
I'l'hiy jimvidiii^ \*>y ihi* j »p an« ■! !< ai "I a jn < ijiort iaii af IM'oviuaial 
v.‘iV!Ca tith'-ars til t ha lllljHai.d >al\'l!a, tills !!lod(‘ oj jirolUotlOU 
'!;auld Ik* I as,t i it I i ’i 1 J.i t lias,. dMirc^^ h< i ha\'r at liMSt tall VOai'S' 
s-!vi('a O'liniinina t<i thaii.-dti di I >d\ (■! amrut . will 'sa sah*at ion is 
.ijiliidvad hv raia (*! tlia Staiidiiii; t dj 1 1 1 ! l 11 1 a* df I]n]n‘rial t Mliaers 
ll: '■llUnMad la 1 ar ), alld who lllLda!la!:a Id sijhimt ihaiustdvas ta a 
'■(■aisr o| sjin ial Wdtk .iiiil jiass (cilatn s|M‘riti»Mj lasts ]>rasarihed 
In' ihiv ( ‘onmiit taa. 

rill* u^aiiaral ojnuioh o| ilia [iii'i'iiiiL; was that man salaated 
l"i’ diivct a]i])oiul luaitt to ilia inijiaiial SriwHa should jiossass tho 
ni|'ia|lia of till' Ko\‘al < olhdo of \'al al'ilia r\' Suraisius. fu viaw of 
li:*' soundai srholarshi|i di'iuaudad l)\' ilia dutii's of an fiuparial 
*^lh((i in ilia Indian \'at('riua; S(n\u-' than is usuall\‘ rtnjuirad 
a wiaitii;,! ,,j' till' \h't (*! inar>' (I'llaaas whosa aanau' is s|iaiit in 
k'‘tH'jal aliniaal ])ra(ti((*, it wa- also iiasuuniaiidi’d that rcatnits 
^li"'ih| jMiss('ss. in addition, a di'-jna' in \h'larinaiy Sai‘'t\t‘o of a 
Jhiiish I’nivd'sity. Onaicoiini ofthi* |uv])ondarat in^ iin]>ortanuo 
as a dtnnast ii atod animal in India profoivni'c slunihl, 
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niorcovcr, iijivou tlu^so wlio lui\ o tiilviMi stt'ps to ol).s('iv<‘ f)[(k 
inotlunU of L'iittle pr:u'tk o during their eoiirse of study. On a n ival 
in India tlie seleeted iveruits should undergo a- eourse of iustna ti.m 
;it Th^ fniporial Ihieteriohigieal Lahoratorv at ^fuktesar aiul. 
snhset[ueutiv. instnauiou in animal luishaudiy and dairying at tiu* 
institutions eoueerned with these ]>ursnits in fndia. 

In reeiaumending methods for alfordiug farilities to the varimn 
<^rados for instruetiou after graduation tin* meeting dia ided that 
p(KSt-yraduat t* ei^nrses t)f stndv should l>e provided lor \ el'ain.us* 
Assistants at all the existing vtUerinary rolleges and tlie syllahiN 
for these courses should he a])proved l>y tlie Central Ailvisorv 
Committee, riie institution of ])ost-graduate ('ourscs o| study Im- 
rrovincial oi^l(au■^ at >[uktesar or t‘l<c\vhciv was a])])roved aial tln' 
courses of stndv im]),irt(‘d at such institutious should !).* exaiuin.d 
1)V the ai^ive Committ(>e. Facilities >hoii!<l he given to Imjiejial 
otlictU’S undergo post-graduate trammg at MiiKte.^ar and ahjoatl. 

Contagious Animal Disease. 

The (^xi.^ting ])osition ivgardinn >ome nt the eronomir.;il!\' 
liigiilv imiMUtant di-^ea^es of livestock m lieiio wa> di>. usse<l with ;i 
view to elucidating Fetter miUluHCol control. 

An run AX, 

riu acc(aint of the eci ruotnii'al situation now likelv to arnr 
from internatiojial aetioji f<u riie ju-oliihitiMn of importat ion <►! w-d 
infecte(l with aaithrax into manuiaetiiriug coimti'ios this cIimm^'^ 
down for ma.jor discussion. Tlu' conferenee was fortunate in Ima ari 
at it^ deliheratioic:, Liout .-Coloiu'l I [lit cli i nsou w ho liad j u>t retunica 
from the last meeting held in Loudon of the Sj>eeial ( ommitt*‘e 
the fiiteruational LaFoui* < h'gatu/.at ion ol tlie jasigue of Natioin- 
a})|)ruuted. to eonsitler steps in regaifl to safeguarding waxh woihc!.-' 
atniiii'^t iid'eetiom I'la* incirhuua^ of antlirax inleetion 
so-called w<)ol-sorTe^^' di^ea>o amongst workei>, at Ihahfcnl 
heeoiui* ,-.o Ingh that the Home (loveinmeiit iiail app<*al<.‘i iho 
organization to advice all Covei nments ilh a view to 
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intt'ruatioual a(ttion to tliis industrial menace. It appears 

that Ivist Fndia wool, hair and liid<\s an* infectefl witli antiirax spores 
to ;i sur}>risiugly lii^^li dcgn*o, and fiKlia. is on tlie wliole 2)er]iaps 
the worst ofTcndin^ con tit ry in this resjieot, The oflicial returnSj 
h(,\Vi‘V('r. would scoiu to itulicatc that anthrax is a comparatively 
(liscasi* in animals in India, hut it was(*licited in the course of 
(jis(US'«ion atuoiii' tin* iiu'mlxns that it is undouhtcrilv a serious 
,lisc‘a^<‘ of livc-storlv in tin* comiti-y faf nuu’c serious than tlie 
|)ul'lish<‘d li^uros woiihl indn ato and tin* appairuitlv low inciflence 
of iiitVrt ion would he due t o t he jnvsrnt ver\' iinsatisfaf’torv svstems 
iiiviti^iie ol notifying auitnal disease. As tin* result <jf iirvestigations 
imd<‘i1alven hy a do])art mental committor* a]j])ointe(l l>y the Home 
nitliorit les, a V(*ry s.itisfar Tory m(*thrMlof tlisinfcr ting wool has now 
!iet*!i r'volverl. and a trial disiidoct iiig .^Lition has h(*(*n established at 
Livei]XM)l. 'Fiir* t rrsT of tin* d i") nfc( t iou itself. }n)\v(*v(‘r. exceeds the 
i'Xporl pricr* of the wool, ami at tin* |)i'i'sr‘Ut time it makes the utiliza- 
timi <rf Mast Itnlia prohduti\-r trr manufar turers if these steps 

an* insist<‘d u])oii. ’rin*n‘ i*- no ^arisfacTnra' methorl at present 
{mhlislieil of ilisinh*rting liidr*> that will mU r-ause rleterioration 
i'rniu a maniifa<Uurr*r's standpoint. If art inn is taken n])on the 
a*( ofuineurlations of the fntornation.il t nminittr'o it a.p])t*ars likely 
tliat fndia w ill srron hr* fa<'r*rl \mtIi ilio .iltoinativr* of setting ii]> ami 
niaiiitaiiiing ex^iensivr* ili>inf(*t'tiug ]d.inr foi- tin* treatment of 
111 } wriul r*xp(>rfs or. on fin* othor li.md, of malting ail(*(|uate ]irovisiou 
fer thr* t'liminatimi of tin* rlisraiso fi'oin hoi’ th>o]<s and henls if she 
i'*tn retain her rwport trarh* in thesi* produots. Tlie efhwis already 
madr* hy the (hwerument of fndia with a view to introdueiug 
the iiecessarv logislativr* mreisurt*s fru' rlealiug with tlie rlisease weie 
<niiitr*d ]iy tin* Direr lor of tin* Muktt'sai- Lahoratory. 

Altr*!' having oruisirlmi'rl in dotail the iiuidi'me of anthrax 
'iiUotig animals in Itnlia. ami m iinui handling animal ])rodm'ts in 
ormntries. ami the er’omunio issues ivsiiltiug therefrom, the 
M)]if(jein*e resr>lv(‘d, lirst. that as tin* siu'ead of iufei’tiou is not 
liiaitr*'! j»y get>gra]diioal and piawiiu ial Ixuimlaries. measures direeted 
'^o'UU>t t lu* dis.seiiunat mn rd tin* diseasi*. ]it>tliiu Imlia and to and 
^hau litrlia froin other e<uintries, shouhl he considered a central 
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subject : secondly, that disinfection of animal products, while 
throwing a great tinaindal burden on industry, will acconutlish 
notliing towanls the eradication of the disease in animals aiul 
therebv im]n’oving the condition of live-sttH‘k in the count! v; 
thirdly, that the only sure way of dealing with the situation. ;uiil 
at the same time of lasting economic l)enetit to the country, isliv 
making a persistent eifort to prevent the s]>read of infection amntur 
animals, and thereby seimre i'ontrol and ultimate era.di<-atiou of the 
disease. 

It was considered that the suct'css of any measiires <lesigueil 
with these objects will depend upon. iimt. efforts to im|>rove the 
agencv for notification ; secondly, an increase in numl)ei“s in tlie 
veterinary personnel of all grades consistent with the work wliirh 
has to be done: thirdly. im])n>ved facilities for thi‘ education of 
the veterinary ])ersouucl recruited in India in the prt)hlem.s 
canmected with tlie control fd e]uzooti(“ diseas»‘ : and. ftnuthlv. 
legislation. 

lllNDKKCK.'^T. 

The most fonnidable siauirg^' catthc namely, cattle plagiu*. 
or rindeq^est, exacts animally a heavy t<>ll among tlu' bovine ]Ht])uia- 
tion of India. Forttmatelv, a remarkably (‘tllcacious s^uum is now 
available for entnbating the dis^u^sen and this is manufactured at 
present in large rjuantities at tlie Im})(‘rial Bactcric)lnglial 
Laboratory. Miiktesar, for thr‘ puqv>sr‘ of ])rotccting ('attic expoMd 
to danger of infection in the various ])arts of hclia, One of the 
chief functions of the \h‘teririarv S<‘rviccs in tlu' pn winces is t*.' 
detect outbreaks of this disfNise as c^arly during tlndr onset a? 
possible and prevent the spread of inhndion b\' administci’iiig seruni 
to tlie cattle still fr(‘(‘ from thcdis(Nis(‘ but liaiih* to bc<‘omt‘ iufe(toI. 
8enim protection, however, (‘oiifers but a “ ](assive ” immunity, as 
it is r-alled, of fleeting duration, and in the scene of persisting iidb" 
tion the inoculations have to be re]»eated at intervals oficssthaiui 
fortnight while tlie outlireak lasts. WIk'.u properly applied in this 
manner the spread of infection should l)e rajiidly cheeked and 
disease extinguished. Unfortunately, however, there arc no 
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inoculation upon the <j\vners of susceptible live-stock 
th(‘ present time, witli tlu* result that there rertiain in the scene 
-ui (futbreak uuiuo<'ulate<l animals ea]jable (»f keepitig the infection 
.^llve for an unlimited period of tinac Tlie important question was 
therofniv raised as tf) whether soiia* better inetliod of immunization 
could be ado])ted iit the ])res(mt tinue A uu'thod of conferring a 
ernuuieut, lifelong, immunity (‘^ a<-tiv<^ ’’ immunity) lias long been 
knmviu and tins method dejxmds u])on s<*tting up tlie actual disease 
in the aiiuual hv iiiocuiatiiig ir with a minute quantity of blood 
taken ficui anutber animal at tlie lieiglit of tlje infe(“tion and minb 
miziiw tlie severitv (d tho reaction by inoculating it simultaneously 
^vitli "iv suitablv hvrg<‘ dose of ]uotective serum. This methcxl, 
known us t)a> '' .senim-sijuulta!ieous ” metliod, has been siiccess- 
' hillv adopted nn the aatth^ m the Military Dairies in India, hut for 
wtaiu t(‘ch[ueal reasons a«('ideuts are s(uuetimes likely to occur. 

‘ Thf ])ire<-tor «d the Muktesir Ld-omtorv recounted the main 
n‘Mdts of researches which luivr b.am strcmmusly prosecuted at the 
laU,v;it.uv <1,111.1- th,' yrai- w.th a vi<-w 1 ,^ nl.taiuiiig more light 
1,11 the iiatuiv of this ais,'ase. The ( nufereiu ,■ '.vas of tlie opimon 
tTa the pro. ,.s,s „f a. tiv,' imiimui/at i.a, agam>t nude, pest should be 
liMSo iifcd with tlie utmost vigoui- uliniavri' jcssilde. ash represents 
|tt,r aulv means at pivseut known of K.uf.'iTuig a satisfactory 
[iH'i, uncut iiuinuuity upon susi eptihie aiiiuials. In the districts, 
hriW(‘V{‘r. the time is\u>t vet opportune for tlie wholeside ]>ev{onuance 
dtliis method, as tlie < wcasi- >llid aeei.lents whicii follow upon its 
aaeption might liinder. in view of tlie prejmbivs of the ^^^maller 
t-rm the eventual univer.^il adoption of the luetluMl 
it ((tnsiilered tliat investigations u])on the natun‘ of tlu riiKtip 
firus <uid u])oii the factors iuvolvtM in tlie .safe confeie.ue of a ^vUl^ 
Vturv immunitv sliould be regarded im leM.ioh 
^nmurv importanec. It was Indievetl that meanwhile, until the 
•im-* arrives for the whole.sde adoption <.f tlie process of active 
^^^lUiiiuization. the u.*m‘ <d the metiuhl involving tlie imn ulatiou 
be reganled, wlum [irojieil) a[)pHt d, tlu ' " 
ht suited for general ailopnon m tlie face oi outbreaks m 
pdia. 
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SiTRRA. 

Tlio most serious eontagious disease of Imrses and caiiK'ls in 
India is tlmt known as surra, caused l>y tlie presence m tl,e 
stream of a small wliip-shaped i^arasite known as a tr>^n^nes.,mn^ 
nnd' simikn- in this respect t.. the formidahle diseas.>s afllnting 
human heim’s and animals on the continent of Africa, known hv tW 
n.„vu- respectively of sleeping-sickness, nagana or 1se-t.sc> flv ,l,sen^. 

mher names. In the pa.st. s^nious outhreaks .>f surra have 
'cveatU- hampered the progress of military operations m In, In. 
^otaMv in frontier expeditions. A characteristic of the gre.n 
nvii.uitv of .liseases of this class ,s that thev are conveve.l lr„m,he 
infcmcl to the susr'cptihle. healtliv in.livnlual hv the agen-v .,[ a 
l.lood-suckiug tlv. In the .aise ,rf the imirortaut Afric.m trv- 
pano.somiases the species of Hy re.sponsdde for the transmissK.ii 
of the di-^ease are well-known, and it is al.so now known that , ,atam 
of the trypanosomes iimlergo a ilelhute life-.-v,le in the h,„lv of 
the tlv hefore thev become again capal.le of inha ting a sus.virt.hle 
h IS bitten by the fl^•. to the , .resent time Uie 

species of fly responsible for the transmission of surra m In, ha re 
u,ot ,h'timtely known; recently, some interesting w,.r- i.is 'ot 
done bv Mr.'Cross. Camel Specialist titoler the 1-u.ijab ( loyernniml. 
on the' possibility of ticks acting as transmitting agent.s. On aeo«t 
of the meat danger to military o].eratious represmitcl h.v ten 
disease' together with its ravage.s among privately 
the (h.venuueiit of In, ha custitute,! a staialmg i,,iumi u 
,.pp die matter, an,l at its fourth meeting lu 102. it re,„.umc, 

;:;pr,,visionofawhohMi.nestatfof,.perts(lkith.,l,ig.^ 

lomst- an,l DiptiTist) to investigate the Onsease f„i a ]>i H"' • 

Lately for hmincial reasons, this staff has no, been provi, ,s • 
the present time the ,lisease is .■ontrolhal umlet tlm 
Fari v Al t, whmh provides for the , lestnu-t. on of horses .m,i 
anin'mls found infected upon examination of thcr )o,„ 
long been known to be undoubtedly true that cattle a . ^ , 
animals freriuently harbour the, ♦cvp-'^no.sonie of this ■ ^ 
their l.lood. without suffering any visible ill-etlccte , .j, 

however, the infection may take a fatal issue mea e. 
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there is recent cvi.lenee to hati.l M,ut tlu; so-called surra trypano- 
5 „mc is not the only try])iiuosoiae ])r(!seut in animals in India, for in 
(he Central I'rovinces a small trv])ano.some,, identical in appearance 
,yit!i oiu- well-known to cause disease, in cattle in South Central 
Afiim. lias been found. It was recommended very stronglv l)v the 
Director of the Muktesar Laboratory that the whole class of diseases 
due to minute animal ]iarasites (]»rotozoa) needs immediate investi- 
gutinii. for little exact knowl.-dge is yet available concerning the 
grnupof.itTcctions particularly freciuent m cattl" in India causwl by 
wrtuin organisms (pcroplasm-^) which are n.,t unlike the parasites 
of linman malaria researches at .Muktesar had shown that a 
inrasito identical m aiipmiranee anil loratmu with the cau.sal 
organism of the formidahic Last Coast fever ,,1 rattle in tsouthern 
.Mrica is pre.sont in cattle m India, but from tlm meagre evidenee 
available it does not aliiiear to he the cause here of seiious disease 
Moreover, it is now wellkmmn that eeiiain diiiga e.xeivi.se a 
profoiind elleet ii])..n parasite- of this elas-. m.tahly upon eertam 
of die trvp)ano.somes. Investigalmn- iip.m ' he trvpanosome infec- 
tions in small laboratory animals with \ arums elas,se,s of drugs, best 
iiiiiong whieli were found to I.e the oi.i.iiii,- aisenn.il rom])oiind.-. 
lol hhrlich to select cveiiMiallv the well-known product in his 
#nes (Uiiiii now widelv Used m the tie.iimeiit ol liumiii svpbilis. 
bliito rei eiitly. a drug kiiouii as " H,i vei' -Jii.-, ha- liecu evolved 
111 a Cel man him of < he nils t - w h le 1 1 a p[ om i - i o e u i e I liima II sleeping- 
I'ldincss and. if further tri.ils warr.m! the .i-seitions made Ujion the 
I'n'Iiininary results, the elicits of this ircatmeiit will be so far- 
ivadiing III rendering habit, dde large depo|.iil.,te I liaets in Central 
•hiiea that it has heeii siiogeslerl th.it the Cerman ( Cami iimeut 


pro|.o.se to make the diselosiire of the 
I'lWC of iiegotjaiions for the retimi ol 


cu|!l|)nslt idll of I hi?! ( 

rol'tam of tlu'ir 


|MLS.SOSsi(i!lS. A 


ol I i tMl w ilirli iii i ortiuu 


I rug the 
Ali'ii'im 
r iron 111- 


gave very ]>romisuig results 


of .surni ill horses 


wo! out liy the Lite ( oIoik'I llohties when !u‘ was Direetor oi 
Miiktibsar Ij;vl)()riit<jry. More rereully. ( 'lo^s in thi* Ihiiijab 
<>l)t.!iiie,il viuy eaeouragnig results lu the t t'e<it .lUMit of militivrv 
^^UtiUwith tartiir tMuctie. riie Diieelor oi the MiiKtctKir Laboratory 
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strongly urged the prosecution of researclies m curative treaiiuent 
upon iiaturallv infected cases in widespread areas with the. collahura- 
tion of all the available veterinary resources in India.. The Imperial 
Entomologist presented to the meeting a review of the. pulili.shefi 
information upon the problem of suira transmi.ssion. and rei-oimted 
his efforts aimed at the centralization of all the entoiui.liioii-al 
resources in India. 

The t'ouference deciiled that investigations into the luuiire 
and mode of transmission of the animal trvpano.somiases m liulia 
should be prosecuted forthwith, and,, likewise, the whole iimhlem 
of the mqiortant protozoan diseases of the domi'sticated aiiinwb 
m the countrv should be a])pi'oac.hed concurrently. l*or this ])iiq>(is(' 
it will be necessm-y to strengthen the techni. al resources at present 
available in the country for reseanh intiv the different as])ect.s of 
these projects, comprising the entomological, proto/,ool<igical. .md 
pathological aspects, liy the lauitralization of the facilities availalJe 
in each of these pursuits and the delegation, on re.piest. of worker-, 
to a.s,sist those engaged dire, tly in the elucidation of tlw acliuii 
disease problems. It was considered that an exiierieii.-ed pr..t., zoo- 
logist sh.mld be appointed to the staff of the lm]ierial Ba. teriol.gi, ,d 
Liboratorv f..r research into these problems, and that entoinoloo,, d 
assistance should be ilerive.l from the staff of the Im])erial hmo- 
mologist. The w.irkers would find unlimite.l scope for their a. iivi- 

ties '’pa''^'''«'‘'’'''' 

important .liseases of live-sto.-k <ausr>.l l.y protoz..an parasite, 
other than those of surra. Efforts to obtain a .-heal), effective, 
and easily aj.plie.l remedy for the cure ..f .surra, in i.art.iciil.ii. aid 
other yirotozoan diseases sliould be prosecuted on a huge s. ah .a ti‘- 
laboiatory and in the field, and the co-onlinated .service.s of tliewli'>.‘ 
veterinary profession in India are required for this |mr|)o.s.'. 
regard to legislation it was held that in view of our pres'iti 
inadequate knowledge of the tiwqiano.soiniases of animals iiifmiJ 
and the likelihood that the pathogenic trypano.some.s hud ^ 
reserv'oir frequently in relatively resistant ho.st .species, tu 
present legislative measures dealing with surra .should be recon 
sidered m the light of better information that may be procurer 
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on further research .lireote.l with tin; object of elu(n(lating these 
peculiar corulituRis. 


CONTAfiH)i;s ABORTKiX OF MARES AND CATTLE. 

Kvidenre was brought forward befcjn^ tlie meeting by the 
Director of tlu^ Mukte.siir Laborutory that the eominon form of 
contagious abi)rtion atfertiiig muivs was higldy prevalent in certain 
of the. large breeding studs in tlie PunjalL and that recently tests 
upon one of tho largt^ mditai \ dairy lien Is had <bselosed a very 
large pnjpf>rtioii of aiiim<ils alfected with the common form of 
coTitagious abortion in cattle. The micro-organisins responsible 
for the cattle distMse and tlie mare disease are different, and a 
peculiarity of both infectious is their ca])acitv f(jr remaining latent 
in the infccttsl animals for haig peiiods of time: meanwhile, the 
aiiini'tls are t'aniei's ol the disease, hoitunatel\' both conditions 
can now be dt‘tcctcd by means of a si}ii]>Ie ]aborat<j]a' test, and the 
diseases can 1m‘ controlled in suitabh* ciivu instances }>v the segrega- 
ti<»u of tlit‘ iufeettsi animals. In ns ilized countries, where the cattle 
hreediug industry is i arru^d on intcn^i\'el\ ior economic puiposes, 
cr)ntagious abortion has now assumed the jxisition of the most 
serious dis<^as(* ol stink to cattle owners, loi' it interferes o^reatlv 

O •' 

with hreediug o])(*rations and tlie milk MipipK’. It even ranks l^efore 
tulterculosis from the standjeiiuT ol tlie uw iici'. for wliereas this 
fitter coudit iou assumes importance iiiatiiK to the]mbiic on account 
ef the daiigiu's Inun an iufectetl milk >u{i]dy. contagious abortion is 
the cause of an iiealculablc amount of dins t loss to the bu^eder 
himself. In India th ese msidmus conditions wiiicli <,x-cu})v a fore- 
nmst ])osition in haiu]iering the uuliiuitcd pio]>agatiou of livc-stO(‘k 
Hi Western countries are Iargel\- niaskcil Iw tlie wide.spread 
''ccurreime of tlie mucli more visibiv ram]iant idagaes of cattle, 
rlindly riudeq>cst and Icemoi rhagic se]itica'inia, but with the 
(’^’tahlislunent of an adeipiati^ organizat ion for tlie emitrol of these 
^^coiirges and greater attention to the ])n>bleius of animal husbandry 
would uudoubtediv bi» found that contagious abortion is by 
^0 means u negligible factor in breeding operations, and the 
experience of Western lountries might be largely repieated. The 
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CouftH'CiVLO dfl'idetl that fiirther investigatidii slumKl he i)rosc(iit,M| 
iu regard to the origin of these diseases in mares and cattle, i hrir 
reeional <listriliution, the susce]»tihility the various classes ,,( 
live-stoi;k to iaiVL-tiou, aiul tho inytitutioa of projjor nioasmv.^ (,f 
coat I’ol. 

in;iiKROl’U)SIS. 

Hitherto t uhereiilosis hua hoen assume<l to he aa extnaiirly 
rare disease (»f cattle iu liulia, and iu tlu‘ lar^e herds ol cattle krjit 
for tlie ssu])]:lv of milk tr) tlie tro(»])s ia India no authentic cast's havt 
heeu detected until quite recent ly, when a})])ari*ntly a sin*»ie f-a.v' 
was hnind. rnvestiyMtions at certain shiuchterdiouses, Imwcvcr. 
have sliown that ahout three ])er cent. (»f tlie cattle ailmitted a> 
iit for slaughter were infected: in the great majority ul cases du* 
disease caused very little apparent ilamage in the aninad h.dv, 
hut rceentlv (*vidtuice has Ijceii ohtaine<l <4 natuial mhatinu in 
indigenous c;ittle simulating the acuti* type luund elten iu cattk 
ia Western countries. Hxjierinuuital work dune in rt'cent vt-.u^ 
seems tr» point eitlier to li relatively low suscc]Uihility ol liidinii 
lattle or to a lower virulence of the tyjie of organism re>]H .u-il-.k 
for the disease in th<‘ cattle of the couiitiy. Lieut. -('ol. llutchiusi»i, 
pointed out that with regard t<j tuhercuh>sis in human heunrs ui 
fudia wc uere still gn»piug largely iu the dark, hut it wa.> ceitaiiily 
true that in the large industrial (entree the disease uas the rau^•“'l 
liigh mortality. It i- al.o uudoid^tedly true that the 
is now assuming stuious ])roportions iimertain rural ai“eas, appaiciith 
hv migration from the industiial eentri'S. Investigations ha\» unv> 
conclusiv.dy shown that a very large propfa-(ma of the cav^, ei 
tulHHTidcsis found ill children and of the tv]ic alT.-cting l-.m.'.. airl 
joints, the st)-e;dled <-losed ty])e of the, disfuise. is oi hoviue iUigm* 
Although the tv])es organisms, human ami hnvims resp*>ioi'’h' 
for tuherenlosis in India liav(‘ not yet lM>eti investigated, (wi-leii.r 
shows that the }jr<qiortion ot east's of tlie < josh'd ty])e of tuhentiloM- 
foimd in tlie count rv < f)rre^pon<ls ewaet ly with that fnuiel in 
countries. It is perhaps ]noh<d)le that as cattle live lor the M.ed 
part in the open in India, the taetors wliieli eoutrihutij 
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,..ipj,| sjireail of tul.icrculosm ainou^ i-luropcan ficrds do not obtain 
an r,|nal degree. The importation of eattle infeeted with tuber- 
,,,1,,,,., from aijroad i,s now ].r<,hibited s,ifeguar<lcd against under 
,.,,1,., drawn up by Jaxal (iovernmeuts under the Live-stoek 
liiipoitatiou Act, 1898. 

After an intere, sting di.seu.ssion, the Conferenee found that the 
evidence available sliows that tubeiculo.sis is present in cattle in 
India, but IS insulhcient to indicate to wliat e.xtent it prevails. 
Kintli.'r. m view of the exiieiiem e gaineil in other countries with 
nyviid to the S])read of infection in su.s( ejitil.de animals, it is clearlv 
iiidiiate<l that ste]>s should be taken to ascertain accurately the 
liivv, lienee of infection. Ihaseareh into the nature of the organisms 
■espnnallile for the di.sea.-e and the relative susceptibility of the 
v.irinus breeds of cattle should pnesiecuted forthwith. If this 
lesMi* li should mdiiate th.it t ubeiciilosi.s is at jireseiit rare among 
liiiliaii cattle, mea.sures should be taken to eradicate it and to Ihnit 
.IS far as practicable the ini i.Hluctiun of the disease from outside 
a.uices. The f'oiifereuce was of opinion that these measures are 
iMgcUtly (leinalided by rea.son of the grave dangers to the live-stock 
'•I the country, the imrity of the milk sui'ply. and tlie catastrophies 
i Ijuviur tubcnuivjsis in c hihiivii. 

WoMM ANh INSKlT rAKA.SlTKS. 

I>iniii;f thr Litter portidii nt tlu* Li>i initury tlu‘ studv of the 
par.i.'iilrd iiuai aiid iiiiiiiial^ Irli into neglect, due very 
tht‘ t ransri'iiding intrir-ht altai hed {o the iiueroscopic 
ill cinineet ion with tlu' .st'iioiis tuntagihius diseai>ed and the 
I'lpi'l iiu|>!()V(‘iiu‘Ut in ilie ineiladi^i oi stu(i\ mg tiiese luiiiute parasites 
iHi'l etTects ujxiii tin'ir iu»6l.s. i)iuing the la'^t decade or two, 
inteivsl iias again l>ecoine imussctl uu the ouoruious 
impnrtanrc (if tile g^(^^ser para^jiles. In iiuin, liookworiu 
IS now known to i>e ot ahiubst world-wide distribution and 
‘I l’i‘»fiuuent cuutnbulcry laelci l(.> the inellicteiicy uf the poorer 
uotalily in jidt cliiuati's. TJie im])oitauee of the condition 
lieing recognized and (.(iiumendai>le elloris are now being 
lo bring it under control by siuAcys and propagation of 
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curative treat luent by the H(K>k\vonu (\nuuussiou of the llorkriVjler 
Fouudatiou. lu auiinalsj disoasos tliie to the grosser paiasite 
assume incomparably greater importance. The los.ses causi^l by 
liver flukes aivl stomach \vi>rius in sheep and cattle are wellkiKiwn 
in Western countries. In tro])ical countries, disease dm> to these 
parasites is even more accentuated on account of the peculiar cliinatic 
and humidity conditions therein which favour their dt*velo|uiieiit. 
In India tlie study of these parasites lias been undertaken milv to a 
verv small ilegree and. here again, it a|>pears that tin* nTuivelv 
greater importance attavTed ti> the rapiilly fatal scourges has 
distracted attention from the more insidious diseast^ conditions due 
to the worm parasites. 

The C<mference ivsolved that in view of the enormous econmuiL 
loss caused by, and our j)resent inadeijuate knowledge connMuiiii^ 
the pres4.uice and the nature of the speri»»s of, parasitic wonus 
present in animals in the countiy, the ap}Mdut!n<‘nt of a wliolc-tinv^ 
helminthologist to investigate the subjert of lu'lmiutliok>gy frcin 
the staTidpoint of animal discnise is urgeutlv reipiircd in the iateivsts 
of owners of live-st(H‘k in Iialia, and it uas suggested that thb 
officer should work under the <Iire< tiou of the Imperial Bacteriologii ul 
laboratory. 

On account of the great importance of insectvS in the tr.ius- 
misshai of animal diseases and as ( a uses of direct injury to live- 
stock in India, and the higii ilcgiia* of .specialization necessarc 
for a proper appreciation of the vivrious icspects of eutomolngy, it 
was recommended that the statf of tlie Imperial Ibitomologist 
be strengthened to the (legree re(piisite for reiulcring assistaim* t" 
investigators engaged in tin* studv of animal diseases. 

Similarly, it was held that facilities should be alTorded fer tlio 
estal>lishment of a .stall attacheil citlier to tlie Im])erial Mntone»I‘»gi^' 
or to the Z(»ologir’al SurA‘ev of India for the studv of ihe ticks aii'l 
mites concerned with animal diseas*\ 

IvAHIK.S. 

The control of rabies in India <‘on.'‘titutes one of tlw ntost 
difficult problems cordronting both tncdical and vctciinap 
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juithorities. AFcasuros of coritrol are difficult on account of the large 
uunifiers of ownerless dogs in the (ountrv and the susceptibility 
of wild animals -jackals and other animals— to infection. In Japan, 
preventive vaccination of dogs on a large scale has been undertaken 
oil lines similar to tiu* well-known i'asteur treatment for human 
VH*ings i)itteu by suspecteil dogs, 'the metluMl lias yielded apparently 
highly encouraging roults. For some time ]>ast a similar method 
of treatment has been carried out on a r(‘Iatively small scale upon 
(logs at tile Punjab \eterinary College. It was intimated to the 
mci'iiug that e\]>t‘rimtmrs are 10 >w in progress with a view to 
devising a snitalilo method of v<iorinatioii at the Matiras Veterinary 
(dllege w<»rking in roujinunon with the Pasteur fustitute of 
Sontlicru India. Mr. Knshiiamurthi Ayvar of the Madras College 
derlarcd that the (‘xpcrmiouts m jingrcss had not been yet pursued 
In the degree that would plaee him m a jMtsitiou to aiiuuuuce definite 
results, I h<‘ ( oiifereiu i* t hei-elou* resolved that the results of 
iuvestig.it ions upon the piopliylaitie \'aeei nation of dogs against 
rahies should i>e leterred to tile ( eutral Standing Advisory Committee 
oil K]>i/ootie |)iseas«‘s and Peseareh (pnpfjsi'd under a sul).se(|uent 
resoluti<in) with a view to advising t iimuuit uprm tlie desirability 
of enforcing measures of wulespread luoruiation (jf dogs against the 
disease'. 


Inkhctious LVMeiiANorns axi> ci uvtacious nasal 

uRANn.oMA OF UA rruK. 

Fwo very int4‘n'stmg jiapers wvn^ read by Mr. Ivrislinamurtlii 
Ayvar uj)on his reseaia hes into these two diseases in Sontliern 
India, illustrated b\* nniuemiis mural eharts and diagrams, pre.served 
>]>ri iinens. and mu ros^ opic ])n‘parati<eis. lie adduced evidence 
which ])ointcd to the bacterial iiifeetH'U m the first named imndition 
ix'iug transmitted b\- re it am spisies of lice. Nasal granuloma 
•‘hhmus to lie a wide.s])read dis 4 *ase (d‘ cattle iti India, and the Muktesiir 
laihoratory repoit^Ml cases luxu’st igated from Assam. Bihar and 
Orissa, and the Hoiui>a\' Presiileiuw. I lu‘ condition clinically 
teseiiihles .'•on u' what rhinosporidio.sis and rlimo.scleixuna in man and 
ui tiie peculiar growths in tlie iiasid clianibers, granular formations, 
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first discovered bv ^Fr. Krishnainurthi Ayvar, are found whieli Ix'ar 
a resend >laiK‘e to tliose seen in the (‘omUtion very prevalent iu 
cattle and soinet lines found in man in other countries and known 
as actinomycosis. 

Sheep diseases. 

The subject of sliecp diseases, brouglit forward by tlie Sii])erin- 
tendent of the Goveruiueut ( attle Farm at Hissar in the Punjal), 
was disciiss^'d bv the (Conference and it was lie Id that on account 
of the economic im])ortance (d disease, in tliest* animals in IrKlia 
further steps should be taken to reiuler assistance to sheep owners 
bv means of propaganda and by tlie educati<.m of the veterinary 
personnel in the peculiar problems conuectetl witli the chief classes 
of disciise aiTecting sheep. 

General Veterinary Considerations. 

Discussions took place on tli<‘ following to])ics of gciu*ral interest 
to the Veterinary profession in Fielia. 

Legislation. 

At the present time the legislative measures enacted by the 
Governmenl of India are rpiite iuade^piate ti> enable l^oi’a! (iovorn- 
ments to bring under control the prevalent contagious aniniiil 
diseases. The measures now in general appli( atU)U are the (danders 
and Farev Act, whirL deals witli glanders m horses and surra 
in horses and utlier animals, and the Dourine Act, lor the cnutiol 
of tlie disease known hy this name m liorses. In Madras a 
Cattle Diseas^js Act has been in force since 18t>t>. After caidul 
consideration l>y the Conference it was unanimously agreed tlcit 
the time was ripe for the lutroiluction of a general central measiue 
on tlie lines of the Diseases of Animals Acts, 1873 am I 1891, 
Great Britain, wherehy the Ministry of Agriculture is empowered to 
draft orders for dealing with certain diseases scheilnled undei the ^ 
Acts. It was thus resolverl that a Diseases of Animids Act should ho 
introduced as early as possible to give permissive powers to Local 
Governments to frame rules for the enforoement of sanitary police 
measures for the control of contagious diseases iu auiiuahi* 
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Statistical. 

At the present time the fiovernment of India publishes an 
aiiiiiial statistical report giving figures for the mortality from the 
Vioxais (lis(‘as(‘s iii tlu^ country I'ompilf^il from the returns furnished 
])V the ( IV il \et<‘i]n»H\ Adniiiustration Reports of the various 
jir(>vinc(‘S. 1 h(‘si* returns aie nr)\\' tlie onlc ev'idence forthcoming 
for tlie gni(hiiu-(‘ of lhos<‘ interested ahroud. crimmercially or techni- 
. with ieg<ir<l to tin* state of iiuinial lie.altli m India. It was 
pointed out at th(» meeting that n^liahle statistics of this nature 
would he of inestiinal >i<‘ value to ])roff‘ssional wa)rkers and adminis- 
trative authorities in the country. Disi ussi<n\. liowever. revealed 
that thesi' returns as at jir'eseiit <'om]i]led arc wliollv unreliable j 
there was no uniformity in tlie elianncls of riotification m the various 
])ruvinces — in some the Rev’eniie Authorities undertook the work and 
in nt lid's the Police : in some 'ja'ovinr es tliere was no means of 
inflicting ]>enalties for delirujiiduy (»n the part of the minor officials, 
while in most ]U'ovinc(‘s therv was ajiatliy on the part of owners to 
intimate ileaths and evidence .sliowed that tliere was often wilful 
ccnicealmont of <leaths. while again the small value of the individual 
animals, tlie freijiienry of deaths due to other causes than contagious 
iliseasc^s sucli as malnutrition and overwork' — ail contributed to the 
iinsatisfaetorv stati* id affairs with legaid to nur real knowdedf^e of 
the incideuee of contagious <lisease. In I.ower Buinna, the svstem 
cf re])orting a]>pcai's to be min-h bt'tiei devisinl and a Cattle Deaths 
Register, which is ehcehed from tunc t(« time, is kc]U bv each village 
heaiinian. After discussion, the (Vnilereiiee resolved tliat m view 
cf the administrative and ])rt>fessi(mal iin])ortance of oldaining 
reliable statistics in regard to the mortality incideru'e in animal 
disease, a more thorough system of not i flea ti ni than the present 
vd'v unsivtisfactory .systems in \u>gue should be investigated 
iuuuediatelv and introiliu ed. Fiiilher. the system ajiproved should 
ho, as far as ])ossible. uniform in its implication throughout India. 

Animal iirsuANOKY. 

As was ]>oiutcd out to the nuviing bv the Imperial Dairy 
Rxpert, the problem of tlu* t>\ represents the most uiuversiU 
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problem in India. Agriculturally, the problems (*ouf routing the 
cultivator in respect of his crops differed greatly from provinct* to 
prov^iiice, dcpeiuliiig upon climatic, soil, I’aiufall and other fjutoi.s* 
but. witliout the ox his work I’ould iiovvliere be carried on, aiui as 
his tillage depeiidetl upon the ellicieiu*y of the ox. disease in ilns 
annual was likewise an imiversiil problem, so that vetenienv 
assistance was everywhere iudispens;ible. However, he ])oiiiteil 
out that no impixwemeut could be etTected in the breeding of ( attie 
without enlisting the enthusiasm of the private owner. Kurt her. 
if the ox was to liecome an ecouomk ally paying iiniiiosition, tho 
question of iucreas<al milk production must be iutimately IIuIomI 
with that of improved draught qualities. Hitherto, atteiitinu ha, I 
been paid to inqirovement in'drauglit only, while iuco^a.se in milk 
production in the s<une animal had been wholly neglert4M[. The 
only solution to the e4.‘on<>inic problem was tlu* production of the 
dual purpose animal. I’he fi uniat ioii of a Tentral ('a tile Jhianl 
to deal with the general (puc^tioii of inqu’ovement in tlie !> reeds of 
cattle in India had lieen the subject nf a resolution at the meiuing 
of the Board of Agriculture he hi at Ihisi last year. 'Tlu: \’»qerinary 
Conference strongly favoured the formation of ( atrlt^ Boards, ifotli 
Central and Provincial, and deemed it ess^mtiiil tliat tlu‘ vcteriirirv 
profession should be adeipiately nqires^mted nn thesi* bodies. 

Si;!*PLY OK SKUA. 

A disc ussion took place on the possibility of devising improved 
methods for tlie transport of S4^ra ami other iab(»rat<irv ]>rorlucts in 
a good state of preservation particularly witli a view to siqiplying 
the needs of mniote di.strict.s. The Dirfu tor of the Muktesar Lihonc 
tory stated that he was in ])roce.ss of investigating the eilii'aiy 
of a desiccated anti-rindcq)est s<*rum obtaini'd liy drying the S4*rimi 
at a low temperature I >v means of a s])ecial plant. Thi' (’onfenuue 
recommended that adequate cool storage fac ilities sliould he provided 
in all provinces wliere such facilities do not aln‘ady exist for the 
conseiA^ation of serum. FuiTIht exjierimtmts n*garding the pos.sil)i 
lity of manufacturing a sfitisfactory dried anti rindeqicst serum 
should be jirosecuted as speedily as possible, and iu the event 
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failuH to ol)taiu siitisfactoi y rejsults from t lie sc experiments some 
(liore (oiivenieut metluxl of transj)ortiu^ the serum should be 

Meat i\sfk(T[on. 

lu rertaiii muuiei]>alitit*s a <han:iiid for trained meat inspectors 
lias lUAV arisiui aiul it was ]):irti( ulaiiy asked V)v Lieut. -Colonel 
Hut( liiusrai if the vet«‘riiiarv ( (flle^es wfua^ in a ])o.sition to supply 
this demand. The ( Nmfereiui* intimaterl tliat training in meat 
iusjieetiou is now providtMl at <(*rtain veterinary colleges in India 
and can be extended in sc()])(‘ as tiie demand for efficient meat 
iiis|)e(‘tors iticHMses. 

Dl l’I.H ATloN IN VKIKKINAliV EFFORTS. 

la certain districts df the Tnnjab and the Ciated Provinces a 
oinsideinble anioiiiit of overlap ping of duties takes ]da(‘e between 
oliiceis df thc‘ civil \rterinaiy scrvire and tlie veterinary staff 
attaclicMl to tla‘ lh*m<nint I )d]>art iie ut cd tlie Armv. It was decided 
tliat the s\stem of cdiitrdlling efjiiiiic cdiitagidus disease in these 
districts rc])ri;scuit s an iins^itisfartiuv duplicatidii in veterinary 
•‘lideavdur. and tla* suggc'sTidus diub^-dicd m the note presented to 
the mci^ting bv Mr. thutkc, Su]iim intmidciit . ('ivil \eterinary 
Dejiaitiuent. Puiijale cdiuiiuuidc'd to the nntiee of the authori- 

ties conccTiied. 

t 'olUO:LA'tT(’)N OK TKcMNH AL INKcU-tU ATloN AND THE 
KKNOKIUNO OF A U'l HoRFI'A'l I V K ADVK'F UFON 
FRoFKSSloNAl. I’RoHI.KMS. 

Finally, as tlie dutcomc of a lUdst instnu tivc discusdon on the 
CTfcdiit ion df tcadmical informat nui an«I thc‘ rendering of authorita- 
tive' advice u])du ]>rofessional ]>rtd)h'ms it was decided that (<i) 
A journal of veterinarv science in India should be established ai» 
cirly as ])ractirable ; (h) ( Vntral Standing Advismy (\munittees 
diould l)e est-5il>lislu'd dealing with (i) Aeterinary Falueation, (ii) 
Fivil Veterinary Administration, and (iii) l^pi/.ootie Pisoases and 

Kesearch. 
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The Conference invited the attention of Oovenunent tu tlie 
Eeport of the Advisory (\>niinittoe on liesearch into Diseases j)^ 
Animals presented in hehruarv 1922, to the I)t‘,veIo]>!nent 
sioners and to the statement contained therein tliat, in 
immense oppoi’tunities tire almost wholly neglected.” 'ria* ( 
ferenee strongly advotuited the allocation ol funds for res«^uc{i 
wliicli. while removing this stigma, would !>e of great (‘cmiotiar 
henetit to the t‘oimtry. Fnrtlun-. it was stated, that it is now geu*aallv 
recognized tluit the prohlem of diseask^ and health, whether in wh'w 
animals, or plants, is in ivality on^‘ ])rol)|»nn : lumce no ival adv.iuo. 
in the study of disease is jxissiMn without co-ordination t>f all woilaa- 
in this field. (J, T. E.) 



Slrtirle 


(IKTTfM; WITH TUK I^OLL WEEVIL. 

a|{AM)OMNT; HdPK f)r SaPPRKSSrXO this I'KST, tfik south consiuers 

THl': PliORLKM OF ITS COXTROK 

RY 

ItAEEV A. mount. 

Till': cutton Ih)]] uTrvil its coiui’iest of tho cotton 

iTit in tlic ( nit('(l St in lOJl. In tlint year ( 10.002 square 
milt s nf additional cottu]! tc^ ritoia- was iiAfested l>y tlie pest, and 
liuMT nanains lI^^i^f^‘st(‘d <in)\' a friiiua* of rottoll-prodncing 

inn). <-oMtainiti^ si atteird lOantings and ])rodiicing only 5*4 

I'fT cent . of nur t lUal rot ai oi-( q). 

idirtlierinorca the lx ill \\a‘eviL ('\ n a t(ital of more than 000. OOO 
siiuare inilc^s of infested traiitiirs' in tid" cnuiitiw lias been more 
:ii'tive and more <h‘st met ivc in tlie ])ast two years tlian at any 
jHaiii.i in the fhirlA \a‘ais siin r* the little Ixanle (T'ossed tlie Eio 
bratnte into Texas and heean its stisidv. relentless (aaiqiiOSt. 

Entomologists and agi iciilninsts who have been lighting the 
nest all oi these hav(‘ gn'eti up hope that the hell \^et‘vil cA'cr can be 
'Tinitiated. LitetalK'. the \\a‘cvil has W(in its ]>Iaee in the sun and 
tlie piessine (piest inn no lon*/ia is. liow we may be ■’ud oi it. i)iit lu>w 
‘.ill we get jihijiLt wit h it ^ 

riie a<lvent of the boll weevil in tlu‘ South lias wrought an 
‘‘‘•"UoMiie rev(»lutiem. Tlu' old slqrslmd farming metliods no longer 
I'-yv, aiul from fona‘ of sheet juaessity tlie Soiitli is turning to 
*^<ieiLtilie agrieultnn' as tin' ehiel uumus oI relief iroin its dileinina. 


• lU'pruilcil fii'in Srunttjii Ann-natn, tVbnory. RI-T 

( loa ) 


6 
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The South is undergoing a great awakening, of litunendous sigaitV 
cance, not only locally, hut to the whole (‘ountry and to iho 
world. 

There is a world paTiie in t1ie industry using rotton as ji raw 
material, for the South not only supplies all ot the eotton jk'imIs 
of this country, but half of all tlie eotton use<l hv the rest ni'iho 
world. In no other spot are climatic, soil and ernuomie (-(uiditiiau 
90 favourable to the eheap ]>r(Klucti(»n of entton. A gi-eat assnria- 
tion of Englisli cotton mills is making d(‘S])erate etfoits and speiuliug 
thousands of pounds in an effort to find aiuUluu' rt*gi(>n fruni which 
they may draw a supply if the Suutli sluudtl give up this uniMu tant 
crop. 

Egypt. India. Soutli Afri(‘a. Hi-a/il and Australia all ]>iu(lui‘t> 
some cotton, but an intensivi* studv nf tliest^ rwunti ius has |'(ii( C(! 
the couehision that they ean nev^r In* a source abundant riiciip 
cotton. 

Our Department of Agrirulturf has OM-ngm/rd thr ner<‘>sitv 
for sedentitie diversities! fanning, but at the sainr tune is urging 
strongly that < otton 1 m‘ retaiie-d a> tlu- ” luomw' ' I'op " of i he Snuth. 
Cotton can still be prodiired at a ju’otit ovn* most of thu iiitv^tcd 
area under methods of intuiisivo culture and ( lose roiurol. nulv 
in a few spots which are ])articulaiiy fa^■ourabh‘ to the hoil wct-vil 
has cotton culture been abandoned eutirdv. thtc >u( h region is tin* 
coast of the (.’arolinas. where th»^ famous >c,< ishuid cotton has hecn 
grown. The weevil tlirivi^s ])articuhirl\' wt*ll tlicrc and so \vc new 
have to irnport a hmg sta])le Eg\'])tiaii cotton to take the phur 
of our once famous ])rodu(U. 

In order to understand the nature of the sittiatiojt wl.irh tin- 
boll weevil lias lirougiit about, we ougiit to know some of tie* tiiiiig> 
which our scientists have learned aiiout tiie bug iu thiitv \‘eiiis '4 
study. It is not a native (d the Criited States and had its lust 
home probaldy in the platc*au regi^ uis of M(c\ico or ( eiit ral .\mcii< it- 
Before it appeared in tin* Ldiited States it lunl s])rea<l over inuch '4 
Mexico. 

In 1802 a small area of cott<m holds iu tin* in*ighboui 
of Brownsville, Texas, was discovered U) be infest<Ml with 
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Dl Hnwiiixl, nf)\v ( hief of the United States Bureau 
of Kiunmology, wlio was tlieii in t\u> employ of the State of Texas, 
mode all inv(*stigat ion and at once recognized tlie destructive 
possibilities of the insect, Ifc ])rej>are(l legislation which was 
jntrobiiccd in t]u‘ State [^‘giHlatiiie ])roviding for a quarantine of 
the inlected area. 1 he hill was laughed at ami pigeon-holed and 
the tiual chance of ever checking the boll weevil in the United 
States was lost. 

Ihe very next year tlie area infested was quadrupled and 
from tliat time until tlie piesent the an^r of destruction has been 
ste;ehly cxtendfal, until now ])i*ar,tirall v the whole cotton belt is 
iniVstcd. 

It ma\' seem strange to tli<‘ avciage layman that in all tliese 
years. i In ring whirh humlivds of Sficntists have been engaged in 
rl:(‘tig!'t on tlu^ \\ (‘evib met hod of extmanination lias been found. 
The explanation is that it is mU the adult weevil wliich does tlie 
(ianrtge, but the hirvie uhiidi hatch from tlie lieetle’s e*^crs The 
fipotlc eliews a hole into the voiini; c<»tton “ squares ” or Imds and 
ihpr.sit-' the <‘ggs deep inside. The e.oti on ] dll it itself heals over the 
'^''1111*1 witli a giimm\' secretion tliat nialo‘s an <^ 1 leetive seal over the 
The egg develops and the voune weevil is 1)01 u and thrives 
Ilia st'aled et unpart n amt , \\ hei'elie Is ])et In rlv safe from any amount 
of | M >1^011. 

ft i'i ])ossib!e ti> I'ediice t h<‘ damage to some extent ])y spraving 
tin' ] tin lit s with ]m nsou at tin* f iiee the a« 111 Its are laydiig their eggs. 
Bur the weevil has enormous lua-uperat i\n' ]>ower>. and although 
‘o'llv ;i j,-\v iMuUles niav suiviyu' tin' poisi>n brig<ide, thev ]irodu(‘e 
"ffspring to I'epojMilate the tield with their kind. 1 die 
r‘'^sihh' ]uodimtiou td otfspriiig from a single p*iir of wetwils in one 
st'ax.u ]■< ,..,1 inia t ed at J lLToo. loo. ihit na ( uiu' has ])roviilod enemies 
'Oiiclt prevent siirh e\cessi\ e itiu 1 1 ) p 1 ieat ioii. ( iiief among tliese 

li'Uit and cold and other insm-ts whieli ]»n'v u]>ou the weevil, 
bom 2 to II per cent, of tlie adult insects onlinarily 
the wiufei’ season, lait thes(‘ few survivors are quite 
^^illicicfit to ndain full possession of a field, and even to extend 

feir do maim 
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XatiinU control agencies vary greatly in etrectivones> fio,^ 
season to season and fri»iu tie Id to tield, and this ititrodu-es an 
element of uiu‘ertainty in cotton growing wliich is most disci iui.ehuff 
to the farmer, 'rids miicli is sure : once iufecteil a thdd will rmiaiji 
infected as long as cotton is grown there. 

Almost countless metliods of control have been suggestol 
and tried, hut all except one have betm discarded as useh‘ss. Dust, 
iiig witli ]:owdered arsenate of lead after the “ sipiares ' liuvc 
become about iO])ercent. infected etTiu ts siillicient control 
than pay for the cost ])i‘ovi(hMl tlie yield of the iiidd is uaiurallv 
large. It is generally true that it no longer ]>avs to raise cnttun 
on land wliich normally ]H“oduces less than a half bale nf rnttmi 
per acre. Sicientitic rnetltods of fertilization are. tluu’efore. a lim 
necessity. 

The weevil itself is from a (piartor t<> a thiial of an iia h Iniur, 
and from light lu'own to gra\' or i>lack in cohuir. dr]M‘nding on 
Almut a tlurd of its lengtii is taken uy bv a stout snout. Thr 
insert passes the winter in tin' adult stage, taking le* fond and 
remaining inactiialiy dortuaut. Tie' bretii's ennuge from their 
hibernation fiom March to June and begin their lilr work rf’[)ro:lui - 
tion. 'Die eggs inside the cotton s^piart's " liaich in .ibont ihnr 
weeks and t he grub immediately begins to gorge itself ou the Tcuner 
leaves of the immature bloom. In fmm seven to twelve (iavst!;r 
larva- ])ass to ]mpa stage (eoires])onding t(» t he eoeoon of the butter' 
Hy) and in Irom three to live da\s moii* the adult issues and tlie 
process is repi-ated. d'lie average <ifbilt life is about tifts' days ni 
summer. 

As .soon as cold wciither a])])roaches the weevils begin t" 
Imnt winter qua rt ers a nd thev jl\' aAva\' irom the held in every 
direction. Ibit the weevil is a weak fh’cr and lie is usiudlv 
I'arried with the ])revailing winds. 'Dius the weevil exteieh •a hi^^ 
reign eastward mmdi faster than nortliward or westward. In 
fact tlie W(*evil iuiested cotton fields on tin:* Atlantic sciheanl 
iicjfore lie reaidied fields in the, northern and we.stern ]iart ot lexas- 
only a few Immlred miles frojn the .place nf cut rv into tin* bniltd 

States, 
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Tl,.. total uH.iual da.nago of the insect is conservatively esti- 
„„tc.l to exceed $8.(100,0(10^ whil,. the total damage done by the 
hull u(‘evil in this country is thought to bo between $200,000,000 
.,n,l S;!00,000,000. Jlut in spite of the ratlier hopeless aspect of 
this situation the Ibuted States is still l.v far the greatest cotton- 
pr(Kluemg region m the world, and that h‘adership will no doubt be 
maintained. W'hat the South has lost tlirough the Itoll weevil it 
lias more than recovered by better fanning metliuds. 

Ihe hint that successlul lottoii lai.siiig now requires intensive 
tultine reduces the acreage l■ellulrell to ju'oduce a, given amount of 
ciittoii. This has released hind lormeily used for cotton for other 
.in]is and m many cases has resulted into breaking up the large 
jtliiuTatioii:^ lutn smallt'i’ lariiis. 

i his tuniiJiL^ to ( 1 1\ I i iis 1 t ill 1 1 ii] i<^. ifs the old siuwle 

rlnp s\ sttMii. hits i p O' I ln' Si Mit h ;i <legi>'v‘ ot ei:o]loliih; illdcpeil- 

iieiut' ht‘i’etoloiv^ imkuow u. Tin* a\'er.igf Sontln'i iL faiuilv liviu(»- 
..tia I'ariu in tin; " gootl .»ld d;i\-> ■' ,ictiM|jy hud tt» biiv a deal 

('! the laniily [ood wliirh ctadd ]ia\ <• Kimmi raised tlanv, and nearly 
dll ttl tha tood tor Imrsos and luidrs. 

I ulortniiaioly ihr Snutii i-aiae <\ t * u ill! dflier seetions in 
Misii'g siK’h >tajih‘ ridjt.s .IS c.tru .md dia-ai. Ihil swet^t ])otatoes 
diui ]M‘ii-iLuts a IT T V|)ifid Soul lit' ['ll r I', ip-. oj giowniL' iiUjiortauee and 

riiltiire is l■nmillg to \>r a gi’oat >M!nhfni ludu.'-t I'v. Besides 
tlii.s rlio gr,,uiitg of suy.iiv.na* i>. pn dii ,i i ([t* ij^ niaiiv sertions and 
liidrkrt giirdrihin.Li 1 m ''Hjiplx hi»t h llir ritit's i .1 i In* Situtli and northe.rn 
'■'■iitifs i>l po])uliitiMU can 1 m‘ c irric.i Jill pi.n t ica 11 \ t he \'ear round. 
•^"UlhtM n Mu'h>n.'^. i run - and htn i i*‘s aiT alivinh- fiinious in Xoitheru 
m.irkcts. 

r ho product IV It y ot Sicat hc! n >tiil pjanicd m v ‘gel ;i Ides mav he 
lUiigrtl l,y these insiaihics a in heut i' at cd ity iiu investigator for 
hie 1 )(‘pa rt lucnt of Agricnhui'c. 

At ( ‘lilTsiihn N . ( a gai ihni (d. i In ct ‘-1 on rt hs ot an <iere. tended 
'It nhi h\' a famil\' of foni-. with an c\])eust‘ of S5 tor ])rcpara- 

tioii <t} the sidl and S*J lor sta'ds. raistsl ele\ en kinds td vegetables 
'vitli .( market vidue ot .S'JT'iia. A woi’kman. at L'liiirlotte, N. (A. 
live- eighths of an aere at a total expense of i j vents for seed (ho 
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had saved his seed from the year before), raised dry beaus, enl-fagf. 
turnips, peas, ouious, beets, cucumbers, tomatoes, sweet - nni, 
and peppers in one season witli a market \ alut; of _\n 

investigation of 9o0 Southern farms showed tluit tlie home g-iidrii 
now yields food for the family at a value of ai)out 894 a \\‘ar. 
a great part of which foriuerly was puri^hasetl. 

The Soutlieru market gardener has the advautagi* ovim’ his 
Northern competitor (wlio now supplies the Imlk <>[ tiu* maikct 
produce in a long growing season) in a short mild winter, ntel im 
need for expensive equipment to ke(‘]> winter vegetables. 
all of the market vegetables grown in the North will thnvr alsu luiitc 
South and a number of tliese can be grown whicli cannot br lai^d 
elsewhere. The development of dirert refrigerator cai' routt'>rn 
the centres of p«jpulati<jn strives the heretoturt^ .'■•erious ]jrohleiu ''i 
getting tins prodiu'c to market iii good condii ion. 

TTus turiung to diversified, scirntitii' tarming as a rt'sult nl tim* 
boll wecvihs depredations lias so gre.itlv im]Mo\(’d t ho iomlil i-ii 
of manv Soutliern roinmunit ios that the (‘X])rcssion is fro-{iit‘uf;\ 
heard that tlie l>oll woevil has bem a blcs:^mg. Actually ol- 
Soutliern town has erected a lui.uiumcut to the bull wa-evil iMMau"'' 
of the awakening wliirli lias taken phu-e in that vicinity, 

Undoubtcdlv also the boll werwil has l)cen inslruJUtaital i.i 
the great industrial ])rogress of the South in the p.ist feu \ean. 
Negroes who havt' lived on small ]iatehes ot land. ])roduenig htlif 
more than euougli tor tlnur own sustenance, ai‘»* mo\ mg i" t-r. 
citie:5 anil thev make uj> the last great reservnur ot ehea]> lalnuu 
in this country. 

Ifowever undesirable this mav be from a soemlogieal p*>i:ii 
view, it has tlie effect of attrail lUg ludust iv. The. indust rial <le\aT‘j'- 

- ' 1 ■ ii-ii 

ment has awak<*ue«l the South to its great natural res(.)Un 
these are being raj>idly develo]jed. In the South are ti2,U90 
miles of hitumiuous coal lands, more than in iMigland, (iciniaip- 
Frarua* and Austria combiiifal. 4 ’here are moie d(‘'|)osits <>! n 
ore than in all Furopen TTie S<mth is j^rodueiug about hall el t a 
world’s sulphur sup])ly. It has tin? only important knowm il* 
of phosphate rock, the foundation of a great fertiluer iii'i'tstL 
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][ Iij> over 10 |)fr ctHit. ol all tlh‘ standing tinibcr in the United 
Stat'-^. additiiJiL tn this it has gi-eat, almost untouched, 

ao|M>Mts (d marl)h‘s. granit(^s, r]a\-s and building stojie unsurpassed 
jtiivwlnMa* clst‘ in t his <'(aint rv. 

All I Ills imi v iipiMsir t.i III- ratlici' iiii alield from the 

„il.jr. t of ilu' hull w.-rvil. hut it helps to explain Ilow, ill the face 
„( what is eoiisidered hv inanv the e,eale.st calaiiiitv ever suffered 
hv.iii aei ieiiltural seet uui. t he South Is steaililv meeting the world’s 
ilriiuind tor (ottoii and at the saiue tiiue is eonsolidatiuf' lier 
I iiioiit le position In sueh a \\a\' that another sueh eahuuitv can 
jiioli.i b! \' ic'vrf agam. 



NOTE ON SOME SUGARCANE JUICES RECEIVED FROM RANCHI 

FARM. 

Ix a previous num1>er of this Journal VI I, Part I, Januarv 
1912 . p. 23 ) attention was drawn to the striking elTeet of cliiuatr 
on the richness of sugarcane juice. Observations carried out in tlir 
writer's laboratory during the seasons 192 ( 1 - 21 . 1921-22 and 1922-21 
have given a series of results, widt h aie t>t sullicitMit interest to 
publish, as tliev show the elTerts ])r<Hlucc(l on the juiei' by tluva 
distinct seasons of which one di tiers niark(*dly Imiu the othei' two 
while the otliers differ to some extent. 

Tlie exper intents in (juestio'n were i ari ied (»ut at Sal nan' witJi 
juices Stmt bv tlie couitesv ot ^^r. ( lill. !)ej»ut\' DiU’ctor ol Agru ul- 
ture. Kaiichi, wh(.> also sampled and i rushed the eaiU'S giving the 
figures ed expression liuin wliu li tine amount ol saerharose eai cain* 
per cent, has been cah ulated. The system tollowed was to saiajht* 
the juice and to send it to Saboui in l)i»tth‘s widt h had betuidih^ii 
and sterilized b\' the addition t tirr<tsi\ e subliin.ite. fla* juitr 
will keep almost indetiiutely in this waw without eliangtc .i tart 
which was found of great use during tie* railwax strike of l!e22. ulirn 
the jid( es were s(.)metimes as muel! us toui to five days on ike wav. 
The ohs4.'rvations during tiu* sr*aso)i 1920-21 ueiv l arried out 
ratiier irreuuhir intervals of about a toitniglit. but the iv^nlt^ 
appeared to be of interest and tor the hist two ^^asons regulai -rnv> 
of analyses have been (’arrierl fuit ei y im days. 

The table which follows will show the main an<dyt leal iv.^ult^- 
which show tlie jtiogressive ri])cning ol the* < ane. h'hu t uat ions aiv 
found as is to be expected, but the ri}>eiuug in caeh ease is seam to hr 
progressive. 

The outstanding features of this table are: 

(a) The saccharose, glucose ratio au<l <piotieut ol ])uiity 
show that tile cane ripened by the third week cl 
December in 1920 - 21 , while both the glucusri latica 
( Uu ) 
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and quotients of ])iirity sliow that in 1921-22 and 
1922 - 2:1 It was nut inatuie until the second week of 
hehmary cr ncarlv two months later. 

(h) In hot). 1920-21 an, I 1021-22 tlm maA-inuim sa,;charose 
in juice, uas ahoiit 15 percent, and that e.Ytracted on 
cane ah, nit 1 1 }. per ,-,mt., wlhle in 1922-2:1 it has given 
over IViHM-cent. sac, liar,, sc ,,n juice and an e.vtraction 
uf 12 ])t‘r <»a i-ajie. 

{r) In l<J22-23HlH‘ irlut-ns.* liuliratiuus that the cane 

artually InMiinu- npr unlv m the first week of 

.Man-h. 

It ^vill Iw .if int.Mvst lu [iMik In, tlKM-ausrsnf thesr piieuomena. 
Vuw, tlie npeiinig of tin* vaiir in of riiiiist* detca iniiie.l I>y the period 
at wliirli tfie s!it;ai sluir.l np tunxir,.,! tlie anioujit required 

for growth i'Ufu-gv. Tho niaiu rausr nf i i]jeuiug rhea is likelv to be 
^Mjie rliaugo 111 - til. ■ rliiii,iTo wlia li will . aiisi* tlie rossati. m of growth. 

Ill N^athmi ladi.i. tlir s.^-ons <iiv so maike.l that tlie growiiicy 
lu-M.id of the ( <iu- is pi..Im 1.1\ \ .a \ laigrlN- detenuined bv theh' 
altiTuat ioiu itiid It IS natural tol.M.l,; ha- ;i cliauge ia tlie . seasons, as ii 
raiise of Mich maihed variations as .m- hav. seen aliovo (this of 
'■*dii‘so piesu] ipos.'s that the oano^ >i!r tini|oi]al\' ridtivated in eaeh 
la the .asc oj .Mil'll .“aii\' Mp'-aaig as was observed in 
bt-M-iq it is ualui .d to lotik tor a -addfai I l ost . <d‘aplis were 
]il»"pjh‘(l u 1 1 h th.‘ helji of tie' lu.'l eoi oi, tgii a 1 talije.s for tllC two 
imio.ls JU2n-21 and l!tLM-22aad it wa- iouad that the minimum 
l'‘ia]ieratare gra]»lis at liaadii diiriag the two seasons lie 
i*‘tii.tikably rinse logo! her. ,ind that there is uothijig in the recorded 
triii|ieratui'i*s that would jasufy the assuiaplU'ii that tliev could 
■iive r.tased the ela.k shown in lH2n-21. Tin iipeaiiig occurred 
iit the boginaing .►[ Deiriabri la the r.ise oJ tlie more delicate 
(bed Taana was ii"T one of (iiese) an 1 the t\qx‘S of 
U'liipri at ares expeiieucisl at lliat tune are sliowu below: - 

Ai'vKu/i ffn/{(//f(nu t(j/rjK (it Iidiuhi. 


N,1\ rni lnT la |ui h 111 e .'>(>■.! 

mil -'dll , . M s* 

.. Jl.-'t ;;.Mh .'Ci-j' .‘iL'n 
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i’n,m tlio above ligurea it will I,,- s,.,.a that the mean minimum 
toauieiatiires in Xovemher Iil2i) uvre actuallv higher tlian those in 
so that it is uecessarv l,,,,k luither afield f,j, the cause ot 
ihe Midden ii]ieiung. An iiuiication is fuini>li(‘d here by the fact 
til, It th(‘ wet lailb teinii.-ratuis- at s a.m. were lower in the earlier 
|.urt of Deceinlier 1 !(2o than those at tlie .saim- time in 1921. > 

This is shown by tlu‘ following lalde : - ■ 
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frtn j.i-nil If /'ey (It 8 ff.ne 
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From tlios(3 figiiros it will l)o seen Wmt tlie mean liumidity 
w.is about the same at tlu* f,f Xc^vember 15 ) 20 . 1921 ami 

liiJ2. 1'lH‘re wasa.sharjmlnjj) ill the third week of Xovember H)20 
wliieh was not leeovered imtil well ou in January, wliile in the 
uti.er two yenrs tlaun a]>])ears to have Innii no drastic period of 
(Irniiglit. I h(‘ abnormally eai'ly ripfning of tlie e.anes in 1920. 
dieiefore. ma\ cpntc* ]M>ssibly have Immui due to tins sudden carlv 
tin. light, whieh mused ra])id low tn iug of teinpiuatiire at the surface 
of the growing leaf, wlaue. ol rf)ui-se, wet bulb temjjeratures pre~ 
wiiltal. As lias been si'eii above, these wet hull) temperatures were 
faii’ly low ami were well below the mini nun II timipemtures recorded. 
|('. SOMKHS-JbwUJK.] 

+ 

* * 

AN IMPROVED FORM OF KJELDAHL APPARATUS. 

In eojisequeiice of the neressity of eari viiig out a large number 
<if nitrogen estimations by tin* Kjeldahl method, the fume eupboard 
:i) roninn )dat ion in this lai loiat. uw w,is found inadeijuate ‘ the 
writer therefore design(‘d e iii^^. r ot apji.imtiis for' aeid ditrestions 
whieli rould be opern^nl in the up^ni lai»urat(wy without ineonve- 
iiK'Uee from the and lunies piodiU 'Ml. Tiie d'vsign of this apparatus 
issliown !u 1 lie aeeom])any ing diagram, from u hieh it wall he seen 
that tlie and fumes are caught at t he mouTli of r lie flask bv a special 
.daptei' and di'awn t)tT by t !n‘ action of an ndniary glass filter pump 
thr ough whicli thev ])ass into t lie dr.iim in solution in rlie water, 
fine filter ])um]) will dt'al sm cessfiillv' witli six tlaskcs. with a hdr 
licad of water in tin' main, but in pi'a) tice it more convenient to 
limit t he number to fjuir. 

bi addition to the removal of fumes l)y the inintp. tiie modified 
'f(‘sigii of tile stand holding the digt'stion llasks results in economv 
ami better dist ri but ion ot the lumt of the ga>' imnicr l)esides sfneiding 
tlie flaiue from draught. J ins is ihlcctcd by the introduction of a 
fnctal eomx th(‘ crenellated iqipn’ edge of whicli affords a better 
'hstribution of lieat than tlie usual circular asbestos ring ; a further 
mp.iovement consists in the us<' of a ( Opper asbestos support shown 
in tlie drawing which rests on the to}) ot the metal cone 
minimizes chance of breakage from irregular local heating. .\s 
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K-r.li of tlif use f)f this float cconoiriizor a saving of time of 
.litvosiioii is also ofh'. ted wliii li ii, actual cases lia- worked out at as 
iiuicl' as twenty-live percent, (om- hour as against one liour and 

The ap])aratus (Diagram I) is made l,\- the Seientifio 
|n>ttumcnt Co.. Allahahad. fiom whom it mav I.e obtained. 

|i’, \\. Hi 


* + 

SPINELESS OPUNTIA IN WESTERN INDIA.* 

()m: ()1 tin* lines (.1 Km t‘ut ji.iMiiirs in tliD l-joiiihay Deccan 
hd.'' ('Ct'ii tlu^ ; 1 1 ’ 1 Is 1 1 1 1 ‘ I it < »j I rit 1\|\' ISmt (Oy;c/tOc) as a re^^niar 
t'!;dM'i^cIU'\ Odjfiri’. witli wliicji a < lilt 1 M I j a ] 1 V llH'H*asiug lUlliiber of 
cattlf* an* FcmI fluriiLtr i},,* , litirDl imaiHjs lu^toiv thf following rains 
l-riim ■! mi]) of 1M‘W gras.^. Tic* iiM*ilcuU of ])]v])aiing and feeding 
Tomatmal \\t*if dc-i iiln'd Hi a lailli liti l.\- Hioft ssor Kniglit issued 
[*i aid t lirsr ]i!o\ad ])»‘i !'‘i tly sui crsslul in ilic famine of 

la’Jo-gL 

i>ul it !ia> lasm felt tiiioiiglmn !l:at if s])incless Optniiia 
■•duM hr grown so as lu lon’c a oioji oj rca sona I lie and weiglit. 
I'istrad of tie* oi'dinafv jHirldy a \ t‘!\- Ltica, t saving would be 

cfti'cU'd, aud a great dral *•! ti:r tiilia alix' in n^Hig the ])rick]v ]>ear 
wniilil hr fliniinat*'d. All the li[>t aMt-ii.jas to grow tlie s])iiieless 
Vdi'irt it‘s. howiwoT St Mailed 1 o iiclit ai f 1 !m ? t law gi’ow too si; twlv to be 
(■] Very great \ ahie a> an t*nn’iLi'‘iLo\' fod>i«'!. In 1 IH It, however, a 
‘S<‘l!.iLilt‘ tc\])f‘! iiiaait t>n ;i hu ge ^e.ah* \\;e^ hsld oil! near ihc Manjri 
■'*nii lit ordri to see what aeluiil if- ii 1 1 i ou hi be sfM’ii red in growiitg 

rl,c crop. 

l'''Vo V;t I'iiU l«‘S Wt're [ihilited, !iaille|\-. i iio.se known as O/C/zf/h/ 
.i'oo-,e//zt r/ and Aoy/c/fU * < ‘ri.i ti il h I’ f'n , The ioi’inei' oi these has 
^■■*‘iy large joints eigiitiMMi iu< hes in length by oie* foot in breadth 
fully giiiwin it is. w hen mat me, almost eiitiiady sjiineless. 
<‘itd Mibliiug the ji)i)Us with a ])i(M t* of t loili is sullit huU to reiiuwe 

i !i<' -li-crv.iti'Hi'. .'ll win. li lln }ii. iif r,.-!i c- Id'r.i lo\r lu rii ilui.'st rutnvlv 111.1^1' 
'' It. Mrhei, S. u'nlil). .V.-olitil. M injti Fnni. 

'liC .I, I!, rn. lvh I’rii t- , CaCc *V.t mT. Ikpl, Agri., 1920. 
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anvtliing of tlio nnturo of a tliorn. The sei^oad type is not cntiioiv 
spineless and has much smaller joints, these being from twelv * to • 
fifteen inches long and about six indies broad. Tt may be at i.iic.i' 
stated tliat the second s]>tH ies proved unsatisfactory, ft g!-m\ less 
vigorouslv, ripened more (piickly. giving liowia-s and fruit, iiinl it> 
presence in the plantation has reduced the yiehl below what it 
would have been if the species first named had betm exi hisivalv 
used, ddie figures given for yield are heiua* somewhat lowtu tliiui 
would Ih" ol stained if the work were i'im oiuiueiu ed. 

Tlie laud lUi whiidi tlie ]>lantati(Ui was made was black cottnii 
soil near the ^fanjri farm, ft was (d* varying de'|)t]i in the diiTernu 
lots planted. Some of tlie land was planted after ]ilougluug and 
manuring with from four to twidve thousand ])oiinds of lar-nivard 
manure ])er acre and sortie without ]>huighiug and manuring. Flir 
actual ])lantings uiulertaken wtu'e <is follows: 

1. ddie first was done on medium blark cotton soil (d avera^r 
character in November' into. Tl'oa* waterings wei’c given after 
])lauting So that tin' lea\'cs ]>l:intt'd ndght get well root* il. A Irv. 
individual plants i-e('cived aii I'Xtia watering. A.'n it did iint 
seem to be tionrishing. tlie ])lantatioii was cros> ])loug]icd and 
intercultured in Jiilv ] 0i2o. when a marked iiiiprt A'cnumt ia])i'llv 
took place. 

This has been allowed to grrov since t hat t iiiic wit h uo atteuti'Mi 
bevoiid lioerng to I'toinc’e wummIs and pr(»tc( lion from uild and 
domestic animals. Fu Ajiril to June lieggit wax ut forthefir^t nn *' 
.and gave frr^m sevent}' to fuic huui tied joint s ]m*i jdant . or (nn liiditai 
joints taken to plant a now area) s:5,doo jaamds ]M>r a<a'e. in tvo UiC 
a half vea^rs. Tin* wlrolc of this pliintatiou consi-^ted of 

2. ddn* se(‘onfl phmting took ])lac«‘ in duiic and duly ld-Ji>. 
and was lait at the same time as that ]U'e\dously cruisidcrcd. 1 
latid was (d the same r ha i .ictt*r , but j)erh:i.j'S a lit th* ligliter in f exi uiy 
()n!\' four thousand ])Ounds of fa iinya rd nia nui'c ]m*i' a era* were a* Idol 
l>ofore olantiiig. 'The rainfall wasvei'v deficient in lingo, and t* ao 
hand irrigation wasgivcui, but oul}' half the watt'r was taMpni'eii t !■> 
had boon given in the previous case, d'ln* plants flourished 
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Irw gM],s l,a,i to l„. r,llr,l. ,,U,| willMu,, f,„tt.ighl lieu 
to :L|»])(Mr. 

■ Tlie Liter tre:, fluent ues exarflv tl,e -.une as in the fnniier ease. 
I,„t ;i.> the ]ilot rontaiiM .l al.,,ut tu.-ni v-li\ e per rent, nf .Vo/w/en 
, ,/ae///i/e(Vl the viehl was e< msii lei a 1 1| v h.Wered,’ It gave, liowever. 

II rut hetween .\|iril ate! .Inne I !f_>g ( | ha I is tu sav a lu.ii t .me veur 
aii.l umi- liioilths aft.M- plautiiie), l-i.tsti p.mmisjier ,i< re. It was 
juittiiig rapiilly. Imuawer. at the tiiiu- nf nittiuc, 

:!. .\ thinl plain ing w.is ina.le in li-hter snil in Di f.iher I 92 II. 

,\'e iiiauniv was given, .iinl ..in’ raivfnl iri'iirati.u, |,v hand after 
;.!.iiilmg. .\ fi-u w.'.'iL plants i.'r.nv.Ml a see, ,n.t .watering as tliev 
'itv up. The .|,nnl- fr.iin th,’ j.h.t first 
'■iaiti'd w.'fe used |,,r inahing till- exi.nisinn. I )ilii.aili i.’s fn.in tli.‘ 
.atuig 111 tin- |ea\e,> ti.iin the liiittiini nnuaird w.'i.* t.uin.l in tin* 
Mi'siait .•as,.. IManting .■daew,. \’s, , ih.n t he snrf.a is .>.xpos(*,l 

e httl.' as ]ii.ssildi- III thi' sun. u.i*. rained mi here, ainl ]ir.>veil 
v.-(\ siiires-fiil. the gm II i 1 i.i 1 ii m lieiiie veil' rapiil. The later 
ngiess in gn.wih was ImurviT .'luv shev. .■,,in].areil with the 
:i!sl lilantiiig. whirh ha.l h.'en lu.iuii'.'d and uatiu'ial in.ilv often 

■ iti'T |)hiin in^. 

I>\ A|)!iI Jiitl May i tins | i.i at i jiaii i^rowu iTnu'k 

'"It to joirUs |)ar ]ilaiit . aiitl -t.i' a .i *. unt nit . But it iiidi-. 

tint pl.mtliio lu thr taiin lia«l hon* tra.u h uiuk^ Micn^ssful than 
'cU'li d.nir altar tlia raiUs wara ovai'. jattvidail iIh‘ rail! OM'oiveil 
jiiautitLij; i.s not axi as^xiva. riaaioii tin* jii'a^aiit plot was oulv 

■iJ'''' niout [is yoimt^ar f h.m t hu List , t iia uiiml'ar uf joiurs was only 

Uh ! fif t liosa 111 It . 


!■ I’hu last ]ilaut iuL' \s as <loiia in Novaiu liar 1 L in a si.iil full 
iuhIuIos. aiul (pnry])oor. hi thisaasiMio ^aiionil tillage 
i'lit pits wara dug uiua to Twal\-a iia hos diap) and about half 
was buriiMl in tlia ruplarat} aaitli aiid tfaui the latter was 
down liard. ^rhorougii .soaking with water was given, 
wais at first nof rapni, and a oood inauN’ gaps had to ho 
ill. loiter ]>rogres.s has been. Innvt'Vtua ra])id and in May 1 9*22, 
alter planting, the plants had from two to live joints 
ajid promised well. 
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Tt is c lear. therefore, that, if earefuUv planted in well <h iine,| 
soil ill the rainy season, a crop of over 40,000 pounds per acre r),.iyl)(> 
expected in the liot weather of the second year, that is to sav after 
a year and nine mouths. After this time the yield rapidly in< iviisc; 
and six months’ extra growth gave douMe the yield. AVe iiowliav,. 
to see how rapidly the plantation renews itself after cutting andau 
account of this will be given next year. 

The plantations have suffered, as already stated, from rotiiu^ 
of the leaves after planting. Tliey have also been attacked hy two 

fungi Diplodia and Pifthram —which proved of minor iniportani-c. 

The chief ditliciilty was. however, from <laniage by strav 
and goats and from wild ]>igs. wliiidi necessitated the ein])[nvni(‘at 
of a watehniau- Femaiig. in fact, is ueress.iry, l)iit onlinarv jaiekiv 
pear planted round the lield will servo the ])iu''|)oSf‘. Aui (titer 
troiil)le is tlie thunag^^ fo the pi tuts bv wind when the jdauT^ 
get large, that is to saw when they rarrv fiaun ninetv tn 
hundred joints, which indicates the uoct‘ssity of fairly fivqueur 
cutting. 

The material proiluced from this plantation was usroi tri feo'l 
cattle intlie \\^^X weather, as a partial substitute foi’ orilinarv I'Mlders. 
with perfect suece^fs. [Dkpartmknt of Aonici i/rnii:, lio.MH.vY.] 

SECOND SALE OF SAHIWAL BULLS OF THE MILITARY DAIRY 

FARMS. 

The second of the Jiuuual of young Saliiwal luilh to 

Militarv Farms was held at Ft*r<(Zeporc on the 2t)th March. 102‘> 
when 14 l>ulls. bred on the Ferozepore and Laliore Mllitar\ Ifni} 
Farms, were offered, and also four bulls fr* >in t he Punjab ( loViUDnioHi 
grantee cattle farm of (diowriharv Jahangir Khan, uieo' Ivioi. 
Khuh. PricOvS realized were on the whoh* 8atisfa<‘lory. *'U! to 
demand was s;itisfied before, tie* whole of tlu* lots had ‘■'HY't' 
the luiinrivu'. Also it was unfortunate that several buN 'is 
9<dected tire s^iine* agent to bifloji tluur behalf. 

Interest centred mostlv on four animals, namely, Lattii i' 
Owen, Vanadium and Alxiclkadr. Ljui-irk is a very dce*})*')odie' 
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stronpilv rPHonihlins his dam, Janot, wlio was one of the best 
,„usti;utione.l .-ou-s r have ever seen, though more of the type 
•isserrited with the Sandal Ihir (trails Ravi tract) than that of the 
(tuiji bar. wJiich is <aimmonly accepted by connoisseura aa the real 
-.i.sal " Sahiwal. At her best .fanet gave nearly 40 lb. daily and 
,)i,l S .(Hio lb, m the year. Tliis bull was bought for the Puaa herd at 
li-:. l-ir,. 


Carrv Owen went for \U. r>2r, f„ the Director of Agricailture. 
.Vagiiiir. l.ringing le.ss than his wuith. ])rol,ablv because grey in 
,„l,.ur. I do not know ,i piin-r .'^aliiwal than this bull and he 
.l.'vvuds from several generations of first idass (jiiality on both sides. 
Ills <lam ainl ■rniutl <|am arc Ixith over frOUU H). vows, 

}'()! \,iua(iiiini had iseiit l)uvijig ordcris, evidently 

his dam’s T.dOO Ih, attmot ivo, hut all were ehecked before 
Ih. su't ilh* prifo. was reac hed. Kveutuall; he was taken by 

tiff L\Mll]>ur Agriciihural ('oih'gt* at the reserve. He is full of 
lai-'Tot'l lilond, hitlu-rto the hr>i^ oj the several good strains found 
A.'ih :i 111.1 k(‘ up tliD [* ♦‘r< i/t‘pore htutl, His tlani. Faiiuv. gives over 
1" th. .it hrr bo-t aiid is a otw t if wtiuderfiil frame, development 
I i(iu>ritut am \aa full of .pialiiv \^i!h it. 

Alnlflkadr. lilo* L<iiiark. wtait. \n rho Fu^a lierd. at Rs. . 500 . 
H'd bull lil:o|v In givt^ mnr«‘ siz(‘ tn his pmgenv than the 
arijgr Sahiwal. 


^ huir bulls nih*n‘d \^v ('hi)wd!iar\’ .lehaiigir Khan, onlv 

^<'Id and tIu' higlu'St priot' was ;t .sluuie nver Rs. 2’JO 
“I thfiii wtUT uiff 1 )u!1h and were taken for tlie 

I- arms as ileur clam- ucse kumvu to me, but their milk 


I' Ms liavt* hiMui I'Dc (irded and tin* ]>uhlir were sliv, Two of our 
i'uHs wer(‘ passed m as all hin eps were satislied, 

1 tliiiik tluTe is grniiud fnr believing that thi.^ snip will now be 
""'-owsiul a^ an annual event. Imt mnrli will depend on the otHeial 




422 


ACJRICnrTTTRAL JOTTRNAL OF IXOIA [XVlU, jy 


Below are given a few illustrations ol some ol tlu‘ nottal iuilivj- 

duals (Plate XIU) of the lienl : 

Fig. 1. Firsteel. now 14 years old and still vigorous. IHs 
lines are verv gt>oil indeed, lu pari leiilar, lie lias htth? 
if any of the defect of conformation tlu‘ steep falling 
away behind the pin bones - whidi is so coimuou iu 
Indian cattle and is so much against good U(l(hr 
development. 

Fi<^. 2. Kannv. his eldest daughter, over 7.000 lb. in 800 davd. 

She IS a beautiful iCil wirii a while patidi in iMrh 
think. 

Fig. 8. Kelicitv ll, another daughter of Firsteel- si ])0(jr 

picture but included as this is believed ti> lie tin* 
lieaviest niilkii\g Sahiwal cow known has given over 
0,000 lb. ill 800 d.iv.s. 

Fiizs. 4. :> and 0. lau y. i aiiueu. ;iud Felicia arc three ycnag 

r(>ws sired b\' another succcs>.tul hull 'hi'MIe. 
Luev's ilailv yield is 88 lb.. Carmcids 8 »; lb.. Fcll^li!■^ 
41 lb. l.i. Matson'. 1 


* 

♦ ^ 


TRIALS WITH TURNIPS, SWEDES AND MANGOLD. 

^fKSSRS. Edward Wnnu .V Son-, of Stoui bridge. Euglaud. lav 
cold weather, supplied to tlif* .Vgru-nltural Ib-scarcl) Institute T 
Pusa for trial seeds of various crops which mclutlcd iuiui|>^. 
and mangold. As tlie results of the trials 'Aith tlu*>c o>ni (icj 
seem to be promising, thev arc pubjish»‘d tor the mfoi ni itiou ‘u 
readers of this Journal. 

The soil at Pusa i.s a (lee]> alliiviiiin I'usilv uorkcfl .iiid o t< uti 
of moisture. The field in wfiirh tlu^ trials wei-t* made iei»u\cil hi 
cultivations and a heavy rlressing (tioo mil. ])er acre) of f<uin>‘i^^ 
manure before sowing. 'IJie seed was sown on ridges on Ihth 
17th October. 1922, at the rate of about 4 to i\ lb. per a«ae. 
plants were thinne<l out to one foot apart after they had 
aix leaves. Irrigation was given every lo days an<l the ero]) ^ 
about three mouths to come to maturity. The crop a g 




sAiiiWAi, cA'i'iLi'; oi' 'nil-; mii.iiaix'V dairy i-arm^ 
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one and some varieties g-ave very }„gh yields, as will be seen from 
tlie following table ; 



Xanifi (if variety 

! 

Yield per acre in maunds 
of 82 lb. 


I'urni jts 


1. 

Webb’s Oreen Top Svtcti 


2. 

Ueef M. iM 

G6G 

3. 

,, liivincibif 

G71 

4. 

V.n.u( I’.ink.i.j 

72:t 

:i. 

\\ hite St- -Ur , I- It 1 V 

741 

r.. 

Selr< t,.,i Otr>r-n (.1 .!„ 

Ml 7 

'• 

.. Wbit. 

M4!i 


, 7'- 


1. 

Webbs \i'\» 

787 

l\ 

New Ar' ll- 

1465 

![. 

NcHhutTil.- 

1,153 


^/.i.. j-.ll 


!. 

Webb's M t iiiiii-'tii 1 /.'M.- i:. <1 

515 


itr.l liit. IM.-Ui o. 

547 

3, 

N.'w K.iM <;-7.t. n fnt. rT..‘.lo-.’ 

607 

4 

.. ni:itnpi' N'- !!' >((■ < 'b.- 

684 

ii. 

.. ^ ‘'ll'iiv Inf.'rin<- h ii. 

»58s 



1 Editor.] 


RHINOCEROS BEETLE. 



AnhN't thr iioto t'utith‘(l ■' bMiiuoi'('n(S Bei 

lUie [Oryvtcs rhiHO» 


page ls;{. M,vr. h Ill-.Vi Nsut' (if this Joi/ftytl, the following 
^^^perimont carriiMl nn ]>v nir .it th»‘ Siigiirvaue Breeding Stdit ion, 
^ "iiuliatorc, lit- nf sintii' niU'n'st. This station has a loner 

nf young eo(’i>nut teei's .iluiut (Mglii Ncars old, mid damage from 
^^Wum-eros IhM’tlu is (■im.Nidor.ihh'. Ihd’ore .lime n)2'J, the beetles 
to Im> extracted fn>in msidt* the i I'owns by tlu* usnal hooked 
foil ml to III' \ tu’v e>:|i(msi\u\ ei>stiug as inneh as four 
piT ih^y jn sha}>r of lalumr. ilir iiuinl»er of beetles eaiight 
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being between thirty and forty a day and about ten trees bad 
replaced on account of death due to beetle attack. In dune IO-m. 
tlie inet]i(’>d of sandiiig the lt\if-slieatli bas(»s was (raed. Ibi-cs ,,f 
leaf sheaths from the top downwards about twelve in uumb.M 
were tilled with river sand in every alternate' ])alm, the ])a!riis in 
])etween luung left as controls. Occasionally, the sup])ly (4 >au)[ 
had to be re]4enished as the trees grew. Tlii* i>'sults aiv 
in the table below ; 


Ni \U5h;i: i ki* 


i’erij'.l ''t coUectii'ii 


Fr- tn 


Fl ' !!l 'i!ll ir .( I* a 


L’.jth-.’il'th -lufie, n.‘-- 
■ 1 iil\ , « h' le rn< ailh 
AuiCii-t, u h< It- ni' 'Ut \i 

'Idle diminution in beetle attack with saraljo^r 
[U, ViTTAL IvAO-l 

* 

* ^ 

report of the water-hyacinth committee, BENGAL. 

'IdiK (Tovcniment <4 Bengal, I tt^parimmit ot Agri« uItui*- c.a 

Industrie.-^, have ])ublished the lollowiiig ivs( lint i“n . N<>. tl 1. A. I.. 

dated the IHth April, : 

in -jaiT^uarc e of a resolution rarrc'd at a m«*»uing ot tie' Iki.gc 
la'gislativr. Council, the ( JoverummO of Ibuigal, m .hiiic I'.i-l. 
a])])oiMtcd ;i < ninmitt< e to cni|un'i* into tlic spia-ad of the u. it* !' 
livacinth in ibuigal, and t<» suggest measures lor its eradi'.iti"''- 

'r]e‘ ( f .iniuit Ter submitted a JrJhUt iliwliicjj ! h r \ 1 1 a V e 1 1 * '' ho'! 

able to f onie to a un.munous eonclusioii ou the importaut •( 
of the measures to be taken for tiie eradication <»f tin* pc-'... 1*''^ 
thev have uhaninnaisly recommended that an investigated c 
undertaken in the first instance into tin* life-history of the 
hyacinth and its mode of pro]>agalion, <nifl later (Ui into }nactK‘ 
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niotl.Hlsof (^luH;king Its growth and the possil)ilitv of its economic 
,ti!iz.tion. Peiuliiig furll.er investigation, the Committee recom- 
ineiul tJie oiier^uragenient of tlie coileetion of the hyacinth and its 
aestnietKm })y lire as the only means of immediate amelioration 
the situation created )y the ])est. They are also of opinion 
tliat roiLccrted action, wliicli should be seenred by legislation, 
is necessary. The (b>vcrmu<*nt of Hciigal (Ministry of Agriculture 
and I’ublic Works) regret tlmt the committee’s lack of unanimity 
renders it very dillicult to deei<le (ui the most desirable action 
to he taken. They agna^ with tlie eommittee tliat concerted action 
i< iieressary for tlje eradieati(jn of tla^ ]3est and that, until some 
iliiinica! Juethod <d elTectively combat ing it is evolved its collec- 
tiuii and destruction by iiiv is the most ])ractiral wav of dealing 
with it. Tlu*y will also couMdoi tin* (|uostion ef legislation, and 
they iire enquiring from the t Government of Burma about the results 
i.-1'tained from tlie. Jipeiation of the Biniiia AVater-Hyaciutli Act, 
kd7 (1 of UH7). lie* t GoNei inmmt (tl .Vssam are also being invited 
!<- (Mj-ojieiate witli this iiovcii.mont in any measures, legislative or 
rx|'erimeiiia], uliich it may br .hs ided t<» ado])!. The Hon’ble 
Miinstei' is als<t im]>n's,-rd uiih ihr m-. rs'^iiy for the wliolediearted 
ci|)orat loll ol tlie jaddn m ;in\ intsivuir oi n-eelianieal eradication 
"I !lie w atei'-ltvarijit li which max ♦wen as a tciupurarv 

]Mh.!tive, 'Tlie 1 M al la.dirs olid i mi I lU i palit i»*s and the Easteni 
and A>sam Ihmga! IlailwaN' ant la iiities have iii the past 
Diteivsted themsidves in iii«'a-im.- loi ilea ling with tlie })est, but 
uwihg to the lack (*f roin eiied art ion ilidi cthn'ts liave not SO far 
prodnrt i\ i tf ♦m< iMiiaLong I r>!dt^, ’khr < G< wei ument of Bengal 
-Ministry Agin nliuo^ and PuMir W'legs) Impo to win their 
'^■’J-'perat ittn in siirh naM-iiitdas thev may now take. 

I he mmmit tei‘ wmr not unanimous about ilie ellicacy of 
hie sjuay, deiuonst ra t ions of wliirii were given by its inventor, 
T. S. (irilliths. Sii dagadisii t handra Bosi‘ and soiiic members 
^'1 the eonmutti‘e Indd tliat the deinonst ra t ions were inconeliisivc. 
♦’■p'critiumts conducted (Ui a sn all sral<' at l>aei‘a under the 
i.sinii (d Iiiipri ial Mdologist ami kk oiiomir Botanist to the 
of Bengal do, howeviaa allord gromuia for the belief 
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tliat tlie fluid used by ^Ir. (irifHtlis, although lianuless to hnnia]- 
l>eings and animals, results on a])plieation iu tlu^ destna ti(Mi <,[ 
the water-hyacinth. 

Steps ha\ e aeeordingly been taken to e(>nuuuuirat<‘ wif;, 
Mr. t^rithths to aseertain the terms on \vhi(‘h lie would h(‘ prcpHici 
to undertake an extensive <lemnnstration of the <*thrarv nf j,j. 
spray during the current year. 

Tlie minister in eharge desires to Cduvey his thanks t(. thi- 
ihesident and meml)ers nf tln^ committee for the tnuiiilr jinii 
care u'ith wJiich thev iiu'estigated the i[uestioii at so much peiM.iia! 
iiieonvenieiiee and sacritive. 

COTTON GROWING IN BRAZIL. 

Ati'Kxtiun u'as draNMi 111 a recent issue of tills .IciiMi.ii ‘ 
tlie exhaustive re])ort issued hv Mis heal se. SeenUarv . I nt ernaMiti.a! 
Federation of Master (dtton Spinners' and Maiiulaet urer-' Assm,*,,- 
tion. oil tlie prospeets of Bra/il lieeoiuing oia* o| the great ciut"!.- 
\)rodut iuL eounines of tlu* 'Aicld. Mi. Fearse shows th.it lua mi- \ 
d'»es Iji'.i/.il ,L!read\' jUi'dm'e hog*- (plantltles Ip e\rel|ent 
wliieh. if pi'operlv' handlcil, would l>t* a \'alu.ili|c addition ti' tii'- 
wolhhs sU[>}»h' out that the \ lelds ohtuiued iH'e exti'tuneiy lag’ 
and that the pro.s] ect> of liutiiei expansion an: mi-f lavouiuch. 

An I ntel national totlou < 'onfeleiea‘ w.is oigmi/.ed at hi" u> 

■ l.tiLeim hv tlie ' ■ So( ieilade Naeion.d do AgiieuMura mtirteiH': 
heJ'Jwhicjj Was Well attended The iull report t,-' not yet av.nlahl'x 
Init the la.-solut MMis p.is>ed have now been published .ind tr"s.' 
whi< li a} p 'rU t(. i)e of geiiei'al inleiest are givMi iadow l>. ' 
I^>i;ht. I 

Kksoi.i‘TIon’> or mt: Ix i im.s.v't lonal ( crrTox < onfkkmn’ i 

i.\ Ifio 01, .I.aNkiuo, Oi loniu: lArii lo 'JUJU. rstu i: ni' 

Al s or i'HK (ioVKKXMKN 1 Of 1 11 K iiltA/dlUAN U Kl’f 

(I) Tills Intel national (cUton ( ouferemnv i ej>resent iu'4 
nations. ;j i tei ( iuc l onsider ‘ t ion ot llm ssorld’s shortage ot < "ileii. 


UvrK Jy., O rJnj, \.-i \\ \\, I'alt \ j.. -pIJ. 
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dnrh lu« a teiideru-y t„ „r y. he.-o.ne more pronounced, 

rxi.msses the unaunnous opmi.m, that all those countries in the 
uorld wlifl. possess the essentia] eonditiotts for cotton growing, 
should e.nploy all the nteans t h, „• po.-er to initiate and develop 
'■>'it‘vat,on. This (ougre.ss ,s eonvincod of extremely 
reuiimerattve ])ros|,eets auaitmg eoft(,n cultivation under rational 

This ('ongre-. exjn-e-sses the opinion that Brazil, which alreadv 
s..,,|,hes all the cotton re,,ui rei.n nts lor its internal consumption 

should prepare to take her place in the huge markets ol the world 
nv i^voming one of the , oiistant ami regular suppliers ol cotton. 

I lll.S 1 lit rl Ilatioila I ('ottllJl ( MTlflM-lillr... va 1 1 

‘ ^ ’ ujuuhwice recoj amends that 

ercaler attention he given ,,, teaching o| cotton growmc in 

..gncultuial school, and oih.-r e.iahlishincuts of eleiiientarv. inter- 
mediate and higher education, a. irom - he iiistmetiou of the masses 
■IcpcndH largels , he oniuoveineu, and dan elopment of cotton 
:^in\s ing. 

‘"'deieme ic. iiiiiaemls tie organization of olhoial 

nation, for expennieuTal.,o ,,p,.ca-iveaic! del no,,., rat ton imrposes, 

"''I''''’ iinpiomuL llm cou,,,, ,,,1.] the method of its 
eiiltivatiou. i.carmg cy.e, iall\ 111 immi ij,,. .,ud\- of loc.d varieties 
dlivadx Hi Ih.i/li. 


lu'ciiLalion.d fonon ( onleicn, . on.idcr. t he c.tahlish- 
'imui ot l.um. |m! tim piodiiciion ol , cd .ced.s of iundaiiicutal 

"'‘l""'>■‘nce, In ,vc,\ State iheic dioidd he one .ueh seed larm 

' >1 I ill' ,l |' 1 < Hi> f. iT 1 ( ,)i /, ait's 

ii '\j|!i[; -liiPlllii iirrolUt' l,, 

i'i‘ !!i.i If} -t;i i: ,i I'lat tin; ('(.’lanvc prutit 

ii'Miltiag liipn, tli(‘ ( tilt t\ at n ifi nt ,iu\‘ v,iru‘t\' I'.ni 

IM "1 1 _\ i t(' ( irt cMlimcd . 


I df s.b'.K I'lMiii ^ij, m i.irm.s .Mr til I'r Mild al thnruiTcut 

III whn und(Mtaki‘ to plant 

no nt^jin riMtu!! M’l'ti nil tiliM! I.i ud>. 




ns 
.111 
. is 


< onlririii j' !V( iuiiiu,.ut{s. Ml \ i(M> »it' titn hn*t that 
li to lj’^,;t!i ol i u ihcii pjs to on mm.) m 
niust in drmand la thr i dtiou maihi'ts ol (he world, that 
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this kind of cotton should bo incroiisin^ly grown, without iutoiioi 
liowevei’, with the cultivation of longer sta])lo cotton in tlu»so \> -, \s 
of Brazil whicli I'-ossoss the neccssai v climatic and sri! (’uuditiou-, 
^riie use of ntodern agrii-ultiiral ini])l<‘imaits is rta-omniciiu.-h 
aiul eacli State should ascertain. l>y e\])eriinentation. wiiich 
ments are most suited for its conditions. 

Facilities for the ])ur<-]iase of agricidtural implements nf thr 
above type should be granteil l>y State and Federal ( Liven i ments, 
'the agricultural establishments of the State and Feilruil 
Oovernineuts aia‘ recommended t^ determine by experiment wliich 
fertilizeis are l>est adopted tc tlieir resptHtivt^ districts. 

4die thivernmeuts slumld euntnil the trade in fert ili/ms tiv 
speeial laws as regards their origin, enupm^itimi and emuoarativr 
agrieultural value. 

Facilities for tlie purchase of fertilixaus should lie granted h\' 
the State and Federal (Livormnents. 

This (.'ongress is of o]iluion. that generally cotton ]>irkiii '4 
and warelu 'Using in Brazil are ])erformed in a most l aivless manne:. 
whicdi accounts for the fact that Braziluin cottons aic not aiilc t<> 
command in the world's mai'kets th(‘ bc^t ])riccs. 

.Means should be taken that the grower of dean pirlo d aid 
well stored I'otton receives its c oi nine usi irate value. 

That hanutul insects, such .is tlic riim worm ( 'brnoi' ). 
(jnsten^errij^fis the ■{>ink liolbwrain (•• lagarta rosad.i ”) 

(rdfch'^i (jns^ijpidhi . ami the <‘otton woian (“ ciinipucic ') 
Alnbuit*ft finj^Unrtti. cause coiisidmabh- damage to the cult i\'at inu 
ut cotton and reipiirc thcrcfon‘ intensive luopagauda woid; of the 
methods known fm iheir extermitiat io!L. Tlmsr ]M‘sts shoul«* he 
cumliated with s])ecial cai‘c by the public a.nd priv ate authorittrs 
of Brazil and bv all <‘ot ton-growing countries. All tiic ieL"st 
practical liietln ds should be immediately a]i]dicd fni‘ this pnrp'cc. 

1'hat, as far as l>razil is concerned, the action und*U'talajii 
Ia* the cotton>])rofluciiLg States which have int roduced the ( ottoii 
Defence j^rrvice. is corisaiered sulliciciUly cllicacious ; tliisdottcn 
Defence Seiwir*e shouhl. however, bc-comc general in ail tlie reinaiiiaiil 
States of the Federation. 
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Tlirtt, as a means of di'lciifo agaijist insects in general, 
pivfertaice sluniM i^e given U> eailv matuiiiig (Litton varieties and 
should he ])l:uited in accao'daDn; with tlie hjcai jneteorological 
I lit ions. 

In comlaiting the Ixilhu (ujii in particulaiv ajid in a 

(Knicral ^^'a\' idl itistM ts liaiinful lo rdtton in !: 5 razi]. tlie following 

!ii(‘;iSUri*S AVi' !'ce(Unnic|idi'(l ; 

(n) j'ao h failncj sltnuld aiiamg*- his new jiahls in such a way 
that thev .IK' at irasi twn hi h uiiet res a]‘art freau the 
(ih! <un‘s 'iV wlimv was loinanlv euitivated. 

ill) All the \a-gctahh* gmwtli o] (hd r(ai(>n fields slioiild he 
liut‘nc<l. Siirli land ^hniih! hr Used Inj- dtJier ('lups ur 
jiasturc and t ditdii >}a»uhl not again i;e phuited ill the 
same held e.\( ept altwr a la]>se of a minimum period 
of rhret* yiMia. 

(r) The enttrtll piekrls sll^aihl <aM!V willl tluUll duiijlg tllC 
j)Ir!,inu jiiatrrs'^ I w d M ‘a j u . d ' h ‘s. (>ne }dr sduud cotton 
;{ud ihc other i u' iiilcricd Ixills; these latter sliould 
1 m‘ Inn nt at the -ide m ilie Uci.!. 

^,/j '['j,,. larme! shmiid liuiiaU'M’ ld{- two mimites into liot 
water th( seed : the teMnelalllle to he not less than 
ao ' and net mole thau on ( . This is recuimueuded 
a> a Mile ieiipah’ jor the de>tiui tidji ot the ijiSects, 
f( ) Annual \'ar‘ieties >hduhl he jhauted in di>trii’ts suitable 
Idi' t tieir ( ult !\ at mu : all I lie pjanh-. stalks, ete., sllOuJd 
he idiii out alter ]Uekiug and tiie\ slnmhl be Imrnt 
at tiie side ft the lield 111 oldei te de^ti’ov all possible 
sdiii'ees dt inlet tmn. 

(f) In ease td peivnmai lotltais. alter juuning severely the 
stem, (he hianehe^ aial remnants wliich have thus 
been eiil djf sliouhl he hui'Jlt to ashes, 
file t^staldishment td the iietcssaiv installation to enable 
>tnet eompiiaJiee with the na{Ui!t'ments td a (‘mtilieato of seed 
'lisinhMtion. s<. that in ease ol iwmI. the t raus]>ortation of seed 
llireugit t he e()un( rw h\‘ au\ means td et>mmunieati(.u] without this 
t'tttiiKate, be forbidden, whatevei' he the dost ii ail ion ot the seed. 
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The study of the most pnietieal, effieaciouH and economical 
means of disinfecting cotton carried in the state of seed cotton (ei 
the various railway lines of llie count rv. 

Co-operath'e societies should We formed amongst the small 
farmers and ginners of cotton witii the oi>ject of getting the s(aM[ 
disinfected as soon as possiWle and the seed cotton properly atoret] ; 
seed awaiting disinfection siioulil Wo stored in wareliouses whose 
opcnijigs are well protected Wy wire netting. 

That they insist a])on the iiitoxhu tion of sauitarv cciti- 
ticates of interjuitioaal validity, for all vegetable matter. Sudi 
certiticates are to i^e signed Wy tie i)lhrial of agricultural dcfcoir 
organi/catiou. 

L’liat the restriction o( iiufM>rts aid exports jirovided [(•! 
Wy the laws of tiie \ arious countries he lUifoivcd. 

That etforts Wo made to protect agaijist the eutiauci* lu 
their terntory of the two worst plague^-, vi/c,, the pink lujH-wonn 
(Lagarta rosada) and tlit‘ liolWxseevd (tloi-gidlio da Mara) hv 
limiting the iiuportati' n of i otton )}rodui'ts to crrlain iletiii<Ml 
])orts. at which a^ipar.itus for the ctlicicnt disiutert ioil of sucli raw 
materials shoidd We installed. 

fu each i'.ottoiL State a pciinaiicnt t utt<ui J'^mmiticr in- 
appointed. compijsed of an ['ixcmtivt' ( ouniul. const it uti*d Wy tin- 
highest ofli( ials of the l''e(h>!-al ( ottou Seivu e. also nf six menihci" 
eleeteil friiiu tin* coinmeiee, indastt \' .md cidt i\ atnis ot rntteii. 
and of as niaJiv mcinWeis or < oinmi'^sions a>> eoiiesjjond to tli** 
muuim])alit i(-s exi.^tmg m oai h State lutci'csted in rot ton. 

{//) The < lo\ eiuiu(ULts should rei oeni/,c these roiraiilt i err; as ;! 

(ousultiivg Wod\ tor the stnd\ oi ail cotton tpiest’'m>. 
[h) rhese coniinittce^ siiouhl eotidane m a hshu at loii, whit'll 
should In' repH‘^t'tite<t in the National Agriiailt iii‘al 
So(it‘tV lor the tlefeilet' of .dl ttittoll illtt'l'csts \\\ 
ateoidanet' with its dt'cisioiis. 

As a intains of ilisscmuiat n>u of praetiea! iu.'truction tin' 
FiMleral 1 'ongiess should \ti^e a spet ml t redit tiiioiigh suWsitlv- 
cover tea years, to t liose organi/at \s hit h multMtake t la^ (‘stiihh^h* 
inent of eh'iuentaiv ft'elmit .d st hools tt>r tlie. piiipose of ethuatiug 
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voiiun incti to (‘iiahlo tlicm to Ijccuac hinn m.mager.s. Tbo, Hups 
„ u whii-ll such scliools alP 1o I,,, woik-cl uill 1„. rlpfiuprl jointly l)y 
aiul the ( nttiai Srrvii i>. 

(u) SuH, schools will l,P Pstal.lisloMl i„ t|,o p,,,ppr ootton 
zoiips, on the liups o| a niodcl farm, ossi'ntially of a 
pi-acti-al uatmv ; tlirir nuiiibpr will ripppiul on tlic 
roiK'PUt ration ,,r th,. huopst |io], Illation ; at Ifast 
,it i‘\i‘i \ 1 1 It t k i loinat IP ssurli a school should bn started, 
and oai li s( hool should maintain ten students free 

nf < h;iru(*, 

(6) ri^lit 1o a tiV(‘ stu.l«Mits[ii]i (witli Inward) will la- 

l»y s|HMaal isfai of tetdiiiical 

of till* (on oil Smia ire. of orla-r s(*[hk»1s ami of 
aiMi\ (‘ I ofniuiUro. as to guarantiee the l)0?st 
su|)i‘i'v isioii and iiii])art w 

fii order to emoiirage ila* '*oIunou of tm* ])iid)le]a of <eed 
• iisiuhn tioiu au<l feeoouixuig liiat disiufe( ti<iii of the seed lorins tlie 
ihisis for the ledui tioil oi daiuaue i aused. dv tti(“ " ])iuk l)oll- 
’Ai-Mii/' a ni<im‘v reward >)ionl 1 de gi\a :i to auv one who will 
diow, within six months from (hr seniin;-ii|> of the e(un])etitioii. 
oie dt^st tneaiis of t .\a i . ■< tm 1 1 ig tjr |Mn : sueii reitiedv must 
iiiiswer tie' jjarMt-nlar loUilition- oi ■ !:r non |i-<Mstern and otlun- 
of Pjra/al. Tiie ju ixe w ill 1 a\\ aided to t he liesT ])a]Ker sdiowing 

iiew tile work' is to de i allied oiiT alii how an a])|>aratns capalde 
"i dealing w itli ,‘{i 1 tolls Ilf seet{ i,> to de rtuist nieted 

l‘-\teuHive trials with (he a]t|taratits will have to de carried on 
ill rile \'arions distrieis drfoie nuai<i!ng ilu' ]ui/e and the ('otton 
•'^‘‘tviee is to mult'rtaki* the five n atisj m u! a t eui of the apjtaranis 
one district to aiiot hm , 

All meaiLS should he ust^d to have cotton ])ro])orly picked, 
that not only should the various T\pes Ite ke'|)r a])art. but also 
■'h rle‘ usual adhering reuinants of fondgn luattei' should he 

I'hiiuiiate'd. 

i-'Uder the ])re8eiU I'ouditious of mixture of various cottons 
the ubc‘ of saw-gins is advisaldt^ ; It is* howevt'r, iiecessiiry to attend 
to the saws ])roperlv and regularly and the speed of the machines 
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should be watched, in order to avoid damage to the fibre. If 
indispensable that all gins be in'ovided with feeders, cleaners nivl 
condensors. hhese requirements should be super intende<i hy 
otlicials of tlie Cotton Service, or others spiH'ially appointed for diis 
purpose who will not only inspect the machinery, but also uador. 
take the careful shar])eniug of the saws, free oi charge. 

(a) The ideal treatment of long staple cotton is by ineaufi ot 
rcdler gins and the Oovernment should foster bv all 
means at its dis])os;d the iutrodm tion of such rnllov 
gins. 

{h) As the manu fa(“turing <if cotton nuu'liinery is of natmnal 
interest, the hederal (Jov eminent .sln^uld enroiir.igi'' 
this iudustrv in the count rv bv means of awards or 
sperial favours whirh sliuiild. however, not ])r»*vt>ut 
the inqiortiitimi of similar luaidiinery. 

Frauds committed in the ]ia<'king of cottnn, sueh as adding 
linters. foreign substances, si'^od, eto.. should b»* strirtly ]nmislH*il 
bv means of tines or other legal meisuivs to be enforr(Ml bv tlu' 
Cotton Service. 

The authoritv be given tTr pmliibiting throug}> the Mmistrv 
of Agriculture frauds in cMunertum with tie- ginning of rottou. 
for whir'll puiqiose a s])e«'ial nrdmam e should be issued, so that 
the mixing of interior types with long stajT* cotton be foilddd'Si 
and the denominati.m td the cotton, arroiding to the district .d 
origin. l>e scdelv iLdnussibh* Iojt thi> puip<^sc ii will l>e ne''S'',ii\ 
that in each ginning factor\' the Itales be marked i>y means "t 
marks, registmed m the re.'^pcM-tive agency ot tlie lualcral t witen 
Sei vicf*. 

The supervision of the installation and working of th(‘ ginS 
in order to avoid the irregnlantv in tlie speed of the gms to the 
detriment of the fibre and to demonstrate the necessity t"'‘ 
frequently sharpening the saws. 

Kcich ginning f<ictorv sliall kee]» a i>o«:)k, lu which ull tin 
lots ginned are registered, with a view to mialdmg the buihiuv^ >ip 
of statistics on the m»del oi the Bun*au of the Census, Washinpeii. 

D. C.,>k S. A. 
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Tl.n authorization to proliil.it through tlio Ministry of 
Agoc-ultiiro frauds in comuu.tion uuth cotton sood oil mills the 
tiihug of tins and general ,,a,-k-iug for sale of this product ; infringc- 
III, -uls dundd he ])ii!ushalile hy lines of fnun 200.S(X)0 to l.OOO-SOOO. 
( iit ioii of (‘ottoii. 

All Brazilian cot tons shall he giaded in ty]ies corresponding to 
til. of Liverpool, viz. : - 


O.i. .«! or.lmarv Amcr]' 
le i\V lulfMlini^r 
MuMi irijj 
•Jo'ul fiii l-lhn-d 
ruiiy ^...>,1 ini'idlm.' 


■■'iri ( S'lfTrivol’^ I 

' ■■ ( ’‘jmrniiiir'j 
{ 

^ “ S iponor ’■) 

f ■“ B\Cfilont«‘ '■ ) 


\ ^'-lection sl„„i|,| l„. ,.ar,>fullv unhertaPen ,,,k 1 certain 

,,etnn ,|i,.tMets di..u|,l ,.ulv plan- S|.e,ial oasis with a vio'v to 
ivchieg. m thw wav, a nii.vtuiv ,,f the ,!ifFercnt varieties. As long 
.w . ottoii is not of a iinihum .nialit v. rli,. eonsnmer can onlv pav the 
].rire .■orrcspiuiding t<i the low,.sT ijiialitv in the sample.' 

Tlie characteriati.-s ,,f ,-,,tt,m whuhi enable the consumer to 
eia.iiu the best results mav lie eimmeiated as follows: - 
) til Ud\S 0(Ht;l| ill jt‘11^1 ll. 

(//) rntton. 


(f) flliHlo ^rninm, 


'‘ ivos foreign auhstaaces) 


unitorm tlirouglnMit rho j<tt. 

(</) illiSf'Dce n{ Sft'tl iitiil toIdMgll 

lie lM)g!i-'li cottrtii iiioivliaui - iiel spitiiitMN, being of 
‘piii.on that tjp' h o\ amIu«‘ i*f Ilrazihau lottfdus is ihie to tlieir 
to'atiuont in nnsuital>h‘ gips aIiihIi l^’‘|)^e^ents a heav\ los^s 
brazil and her tannors it is iifdd'ssMrv reniedv tliis defect 
•ill'! to iii>titute a moro iiai’fri t sn])orv isioii of tlie eotton-^^innin^^ 

r ' r> t? 

jdctml les. 


‘Vveral nioiubrrs tins ('oinmission liave lia<l ociaision to 
'‘x.iinmr Hi'ji/iiian oi>ttons of exf olh'Ul qiialitw but considerably 
d'"’!’ by tlio bad giimiiig. I .nisiug their ])riees to be as inucli 

1'^- ]M‘r lb. belitw I liose of siinilai' eot tons. ])roneiiy giiinod, 
i he alf.seiU'e of an ollieiai t las'.'^itii’ation ci»UstitutoS one of 
hie ‘ ,uis<‘s wliicli rendoi the eniinii tradt' ditlieidt iis to relations 
hiitdoaeu sellers and Imyers, within Bnizil and abroad, and therefore 
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ir is a matter at uigem-y tIaU the lhil)lu‘ he^iAletive :,»s 

ill ;iei'anlaiu“e with Rule 5. Art. 34 (4 the loMiei’al ( ’oiistit at i<>u 
^hoiihl a(‘t with the oi^ied of laiviue stamhird otlieial t\'pes 
lislieil. aimiuyo at the same time, a^ an im])rovement of the nii lOntf 
and the qiiTilitv of the tlhre. and that national and iuternati* mkiI 
eommerrial relatitnis hi hroinrht about in ai eoidiinn witli ns'pa*^ 
and trailitioiis of tlie various markets. 

* For the careful t xerutn u of sui h sTe])s there should hf 
t'Staldished. in the ]n‘inci],al markets of 15ra/al. e\riiauL'i*s which 
deal willi rott'in ai:d its i»\' -piod in ts ; siu h cxrlian^^es to lie 
on uniform basis in ariord.uu'e with the h'ederal laws .u'd 
reoulatioms. 

For the purpose* of tiximj; the otlioia.i loltou Tv|mm, ;i 
eoinniittei' siunfid he a]>t)ointeil to he r. aupo'^rrl of one ’■et)n‘';(Mitat ive 
of oaidi of the ])rinei]>id nattonai and foTtaun e\i haneas, interested 
in cotton :nd of t‘e]n'(^sriUati\'e of the lhazilian Cotton State-^, ot 
the National .V^^rii uitui'al Soeiet\' and id' the h’edrral Cortoii Servirt^ 
and to this l oinmittee tlie. w ork of lixli e tlic standard t vpes should 
he allotted. . 

Thi> Committee will he demit iled at Ihunamhnco eatv and it 
Ivio de .Janeiro and will start woik- ihirimj this stuis an making uo* 
of the material relatinir to r utton varietii^s of the ditTeient coCot' 
prodiu ing States : tin* fixing id the detijiite tv])e< to he niad.* 
onlv tr>r earli season <ilt4U‘ veidhuation of the tv])es oiiginallv 
estafiiislied. 

As a prelirninarv stins to lemaiu m force until tli'' 
organization of detlnite t\]ies. Hiazalian cottons slnnild at h’ 
he divifled iiito twa. dass^^, the first i»eing tlio herl>accou< 
cottons of the ld])la ud Anuni(‘an tv]>e and those known in the 
north-east of Brazil as " .\LLtta/’ the second being those eallnl 
geneavdiv " S< rtan,’' whieh inehides tfie " 4.)nid)radi»’ho. 

\'t rdao or '* Ripuiza." at d *' Moeo.’’ Kaeh ot tlu'se will hr 
stibdivided. into five standard tvpes m aee(}rd<inee with the usiud 
Liver]K)oI elaswifiea t ion 

The formation of tin* .standard tvpes will have as Itasis thr 
characteristics of cleanlinosa of the eotton, its colour, stat*^ of 
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n,:iiiinty of flic fil.ivau.l tin- qihuKitvof ^inni.uy Tlie denomination 
of tlM'so^t.-unlard tyiH‘s. ndativ,- fM-ad, rlas,. udl] be as follows- - 
An avarnoe d ,,e. , ailed - Bo.n,” two grades above 
tins n‘.s|..>ctivaly, S„p,.rior and Exeellentc ; ” two 
" ('Mimunni ’’ nriti Soffrivel.’^ 

The t'u.nmissinn ,d,argad a..,,!, the makmg-up of tlie standar.l 
fV])0'^ will havr fo t‘staiflis!i dfliiiiteK' tlir 


names of these *tvpes 

in ami IhL^lisli. ami if it tliiiiks fit. it 

iiitcf fi!f‘<liai'y t 


mav- create 


COTTON RESEARCH. 

TiiR.irnn tin- . ourtasv ,,f th,. |i,itish Cott.m rinlusti v Researeli 
A-;>nei,iti..n. tin- Sanvtarv nt tl„- Indi.iu r,.,itial fottiin roinmittee 
li:i< s.ait tln‘ followiiii; al)sl Idea for jiuhlii atioa: - 


(Jsi'd fasfrf' th/j /t 

World lotti.n ptnibetinn i n.nnii.iiOn I, ales, eoiisnmption 
•2(1.000. 000 [talcs. 

I lie I )c])a I t iiooit of ( omiiao’cr )ias iio.v i <>m|j|cre([. through its 
'I'liiiesrii and I'.ir.-ii-n statf. the third w,.i'ld e,iti,,n suiumarv (biring 
the last vear. It sliews that un ,lid\- ::i. I !ejL>. tlie world stock of 
.Viiteriran cotton was .-,.12:!. 0(10 b.d,.. .,ud world stocks of all kinds 
'•I' ctti.n I iMclui 1 ir^t/ Ammaraii) ua-rc !)., ■>;>(;. oijo hales. Aihliiig rliis 
uf o.oiil.ooo hal. s of Amcri<dOi cotton am;l 
1 i.<it)-hooo I Kilos of all k Olds. T hr total > 0 ]>j>[N' lor lie' seas;>u 192:2-23 
ishj.nS7.ooo hal(K<- u\ Amcncaii and 27,2oo.ooo hales of all kiod.s. 

IS less hy ahout 2.259,000 1 talcs of Amcrli.-aii and tlie same 
■iiiiciuit of all kinds of cotton than liu* siu)])l\' for 11)21-22. From 
hns total su])]d\' siiht ra» i {\n* cstniuitcd oousuiupr ion for tlic vear 
i'd2-2.1of I2.3l2dHM) ha lc.> of A HUM lean a 111 ] 20.5'/ 9. poo of all kiiuls 
ami the imliraiiMl cari’v lea r on m'Mt August 1, 1923, is 
-'ll!} 2.750.000 Itih's of America I. atid 9,590.090 of all kiiuls. 'fliat 
till* .sto<d<s Aniericat= cotton will iiave iliminisheil over 
'N-’hn.ooo halc.s ai\(l stocks of all kimls, over S, 000,900 bales 
I'llliiu only two viau’s, and w ill have reached an abiionnally 
total. 


8 
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The following table shows the worUVs supply and estimated 
distribution of Ainoricaii and all kinds of cotton (including Aiucru-aii 
for the years ended July 31, 19*22 and 1023) 


World's Siipph/ and disfrihution of cotton, 1921--22, with 
estinuites for 1922-23, 





1 

Aiiiencan 

Ail kltu],s 




in thou.-ckiuls I if bulcn 

1 

Stocks, Auj;. 1. 0^21 . . 

Cpxlactipii po.iniiicivlal c 

4t.*n •). U»-’l 


! 4.4.-a 1 

7.4a4 1 

i 14,7:.2 

j 14.70 


Tatal supply 

1421-22 

i ■■ ' 

17.4' O 

1 24,4'.*:? 

Consunipt t 'll, l'.>2l-i2e 



12. -294 

! 2n,tj r 

Stiavks, Jills 41. I'J'J-J t , . 

lV*JuOi"U e' 'Iiiriifri ial o 

tt-n) VJ-2-: : 


4.410 

; 174.41 


T-t.a Mipply 

1422-24 

i:i.e>7 

27,2(*e 

Cvasuiupti-'H, itf) 


12,412 

2.y.774 

Apparent stock.-. -Inly 41, 

1424 iby 

rti'OO . . 

2.77.'» 

44^21 


• rppn‘>«-nts utuil < na'-* Chim iri'i In'iii, \Oifn- tin- v^tt->n th-i ini-! 

intM <-<.nsiiinpti'in i.^ .-x. lij. 1,-. [ fn,,n th-' f-tal is Uitii: -f littl-- .Tumrr.-i . I ihT^-n-t, 

t T“tal v-nipilra fp 'Ml •>!... ks n-j'-'rt*-! iii -iifTi-rnit tlirw-rki. 'i'h.- ap^i 

rc-nt ks, :irnv.-<l :it bv ilp'lu. tiiij; Op' r..ri>iinn.ti..rk fr>Mii tfi»- t-4.il supply, wm- ^ 

bait-s <.f Aiih‘ 1 - 1 * <n an.l !k44#kt««l b.d.--* -f :ill km<l.s ,.f i K-r tl..* lautis inikntj up I!:- 

*t<.Kks rriHTt^-l '41 -July :U, srr ( r N-wuiUt Ck I'.*:-’. 

^ Subjvt T-* rfvi>i> 4 i \Ok< ii thi- rin.il -irirnuj r>-turri' .a-i- rr-'<‘i\ *'-l. 


Dccrrnsc in cnrrjf arer. 

The trend of world su])])li<^H is shown more rbairly i)V takiii;. 
from the fr)regoiug tal)le the estimated world rarrv <iver lor tlu 
three years : — 

World stocks of olio v., Aur/ost 1, 1!)21, 1022 oiid I02:{. 


D:vtC 


in ' Ail kiri<l.-< 


All4tl-t 1, I'Vit 
Auiru^i 1, \\i2'2 
Aumi.Ht 1, 192.'{ 


U.a.U.eee U.7">2.e«)«) 
-kTTu. <*<»»» * • 


KHtiinaUxL 
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Pmhidion and ((ytmim'ption, 

Tl.o f..llowing figures relating to the world cotton production 
an.l . stirnatcd cotton cousuuij.tion l,y countries for the 1921 -22 and 
1922 2:i seasons wcr<‘ compiled hv the Bureau of Foreign and 
Deaa.stic (’ommerec. Dcj.artmcnt of Commerce, in co-operation 
with the Bureau of th,. Census of the same .lepartment and the 
ISureau of Agrn-ultural Feonomi.s, Department of Agriculture 
All ,|iiantities arc shown in hales of ITS ])oun<ls net weight. The 

,,ie,lu( tion and consumption of linters have not been included in the 


llo/'W.v rot/mi pni'hirtim, f<,r I 921 -22 end 1 922-23, ninf 

(tatsam phtjn jnf 1 



1 i’B'iDC* Ti- 

< "NSUMBTIi »x 

< '■ -lint Mrs 

il'l'l h'l' 
i; d,-. 

I!!!*:? 2:1 

M.lr> 

Aliiri u-.iii 
Kilfs 

t 

1H22-23 

All kinds 
Bales 

St ;1l « 

T.D' I.INMI 


1 rnl.'Ml.di) 

1 

' 9d.-.i K itio-1' in 



J. Ill), 111) 

i 

1 iilim-nt 



ii.lDT.iKM) 

4..A23AHNI 

P>r.D li h,.!ii 

H n » 


l'd.iihi 


!‘t 


1 ,1 i.’it t.i 1 «» 


t 

f .pifl 

- 

+ ; 

rm.uii 


'hin, 

l.lT.h.iiit 

] .Alien i,( 

t 

t 

me, 




t 


SI cipmi 

s.Vi.i 11 1 

iJT.’i.tKXi 

LMOti.ax) 

Ti-til 

Il.Ttl.M'" 

t7.('d>.|,(n» 


2t>,ri7i>,ot^4 








Siihji rf fi> r«'v isi<in lin.il pintiini: tY turns .‘in' nx-oivtsl. 

t Inrlmlftl in njl , dlirr ( mintrir^. 
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E.<(i mated coas^fmptiaa, 1922-23. 

The worhi's coiisiuuptioii of rottou during the yi‘ars endinl .i,iJv 
31, 1921, 1922. ;v]ul obtinudod eon?iUiupti(»n for the year eiuiuijr 
July 31, 1923. are shown by principal consul niug countries in tlie 
following table 

World's consaniption of eot ton, 1020-21, 1021-22. and esfin^ated 
cons ion pt ion in 1922-23. 


In tmoi'sanus iik 


LVuintne.< 

■ 

e.*-jo-iu 

e.cu I’l.’ 

U*L‘J IX 

L'nitea 


.'n'.H'i 

t). r 

Kckhpi:— 




CnitO'l Kin^^a'ini 




Ciintincnt 

4,iV<2 

4.N-J:} 

\.X2:\ 

In' 111 


i.sr 

l.'On 

-I 




All "thor 

1.4<U 

lM.-.u 

lM'm; 

Total 

i le.'iu 




IVorfd prodnrfinn. 

The following table shows the world yiroduction .uul consunuv 
tion of cotton from 1008-00 to 1022-23 (estimated) and Kunpi'-ai 
consumption for tlie sanu' years, ft will be seen lliat ev»m witii th*' 
increase in tlie last two years Kurn])ean consumiulon is otdv To p(M’ 
cent, of the pre-war average, while worhl cousuinptimi is ahnn.st 
back to normal. 
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jl colion prodiictivn and €onsahii}tton for the i/eurs indicated, 

(ill Ijiiles ol 478 puLiiids liut.) 



Vt';uia 

UuiKJ 

\VoiJ<] 

Eun;])CilJl 



[jn..Uui.liuri 


coiisumpUuu 



A',0'j4 


iU,<iG8 




hKm 

1U,300 

lyia-ll 




11,U4U 

i'Jll Iti 


_'47 

-4,034 


ItJli' 


Jl.AVi 

33,033 

13,117 

I t 



33,1'J'J 

i3,U3‘J 

i’,n i 



3( ),U7( 1 

lU.GUG 



Is.l'jl 

3 ),;<:> 

lu,i7ii 



Is.'dJJ 

Jl.ius 

H,044 

I'ji: Ls 



j Is.OJO 

11,631 

iji^ r,j 




oM2 

Uir,> L'lt 




7,60‘J 

ji 


I'.'.-:’. 

Ib.Hli 

6,736 



n.Tii 

Ji'd'lT 

7,771 



IT.o'A 


7.l'3o 

A\ - j 

<ri 




r.»i t 


I'l.lH- 



Avn ... 

1 ; H 1 s 1 ', 1 
[7 

(. . 


h>,‘:»'36 

Av.-ru'. 

I'.'i.vh, 

•Jl 

I'MbU 



AV< I .-r 

r.rjii 

1!MT is 
.M 

I . 

IT. '■•in 

6,750 

l\t‘J J 

•J:t 

;l!.| 

3«b;ni> 

7,007 



Mrll,,^l :■( , 




i(>ii rst iiu.il i nvenni; in--''.2.> lUO basid upon 

reptiiN .sulmiiit.Ml liy Covcmiurm icpivsoutiit ives abroad, wliiuh 

s^vc t!!(; ('uiifimniit ion iji i‘a('!) i miiiuv n'portcd ou, tor tho lirat four 
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months of tlie season, August I to Deecmber 1, 1922. 1 lom 

tliese. consumption tigures for the first four months, estimates iiavc 
been nuule for the entire year. Due consuleration lias been uiven 
to general economic coiulitions. as well as to special comlinous 
affecting the te.xtile industry in each country ; and if some uulorc- 
seen change iloes not occur, it is believed that the totals given ,n( 
appro.ximatelv correct. Allowance has already lieen made f,M 
decreases in consumption in many of the countries duriiig tin 
remaining months of the season ; but if the ludce ot cotton sia.iil, 
oo so high as to cause a general curtailment of mill consuin])! mn, l!,i 
e]uantities consumed for the remainder of the cotton year luiglit i.il 
otf so sharplv that the abewe totals would not be reached. [ 
World, Vol. LXIII, No. T, Fel)ruary 17, lt»2;i.l 




PLATt-: XV, 



M'WAK!) i AU \K1'. H„\., ' .f„A 





PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


AVk to uotiro au ainujuiiooriK^nt in the Fori St, George 

t;, 7 :W/r to till* olTiM-t tliat Mr. Ihlwaid Ikllanl, (ioveniment 
Kntoniolo/^ist in Madras, has htani ] r'l inittad to retire from the Indian 
At^rirultural Service* on tlie (‘.\])iry of the leave granted to him. 
After graduat ing fi'oin t 'and)ridg<\ .Mr. Jhillard went out to Xyasaland 
as Ihitoniohjgist and w<»rhed tl err for about three years until his 
aniKjiutnient to Aladras in .lanuary I!)] 4. In August 1915 he took 
leave and joijied up at Honir. st'rving tlirougliout the remainder 
of the War in tlir Artillery, in whi. li he attained the rank of 
(Aptiiin. returning to Madias n\. May 19l!>. During his service in 
India. Air. Hailard showed liini^elf to be a keen and competent 
\v<u-ker, espenally intnvstrd in ihr in-r- t ])ests id i-ereals and 
fottoii. anti his ea rl\- I'rt irtunmt niMt rs a ( list i not gap in tlie scant} 
list of entoiuolrgiral invesi igatoi-^ in India. He has obtained an 
eutoiuological post at Hiistnl. u lo-ir wo* li(»| e that he luis mau} 

n.orr vears of useful w ork before him. 

* 

* * 

Ills M.vikstv thk KiNod^Anu-Koibs Hikthd-W HoxorRS Insx 
rnijtaiiis the folhoving iiaincs which will lu' o] iiiTcrest to the Agncul- 
lural Department : 

K.C.S.I. Tiik lloNiu kahi.k IIa" J5AH-U)rK ^ Bay\a 

Xahasimiikswaka Sahma. :\lL-inl)''r ol the Executive 
I'dUIieil d[ the Odvernov-Celienil. 

C.S.[. .loMN Hti.LAU. Esc?., Iielicni Civil Service, late 
Seeretarv to the Cdveniineiit of India. Department of 
l{evenne and Agriculture. 

l!<a Suinb. Lai.a .Ia. Cuanu O tmka. M.Sc, .Vssistmit Professor 
of Botany and Superintendent, lioanlmg House, 
Agrieultural College, Lyallpur, Punjab. 

{ HI ) 
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' h\fi Sal>ih. l>Aia' 8 i*rkn1)Ha Xath Sil, IVrsoual Assistant tu »ii,. 
Dirortor of Agi'iriilnirt', IViliar ainl Orissa. 

Iu(i Sa/nl>, La LA ('hauax Das Kukra. Assistant, D(^]>artnu‘i4: uf 
Levoinie aiul AgriaultiUAL Onvorniueut of fiiilia. 

♦ 

* * 

Mr. S. Millioan. M.A.. ILSo., Aj^iL-ultnra] A^lvisor tn iI-p 
G ovennuont of India iird Dir^ rtor. Auriniltural IL-stoin ii Instimti'. 
Pu.sa. has hoon granted leave on as'eragt» paA' for A inonths and 
14* days with et!ev*t from IstMuue. l!Lj:h 

Mr. D. rijiLSToNo M,A.. 1),S( .. r. I.IL. 1 tirertor of Agnmltaiv. 
Central Provinces, has i'oen a]4poiiitrd to oiUi'iate as Agritaihuial 
Adviser to t lie t ojveLiLunmt of India .lud Itiiortorot t hr Agrn uiiuial 
Kesearrh Institute. Pusa. with rlYert foinrtlu^ 1st dunr. » nv 

^Ir. S. iMilligan, on leave. 

* 

* ^ ^ 

i 

Mr. F. J. Warth. M.So,, Phy.sioh >gn al ( ’hrmi>r. Pn-;i. liar: 

heem granted an exteiLsmu of Iravr nu averagr pa\' Jor cat' 
mouth. 

>f * 

Mr. 1j. Brnr. B.So., M.B.Iv. has hmi app<antetl Sn iri.nv 
of tht,‘ i ml Ian ( ellt lal ^ 'oT 1 1 »U Oon in lit t rr collet It Ul t'd nndrr Sts t irll 4 
of the Indian f At ton Oess Alt, Idu:! (Xl \' of p.ejip. 

% 

* * 

PvAti l>.\H.\hrK K. pANt.A AniARlVAi: AVKLaiAL. M.A.. (icvno- 
meut laadiiring Botanist. Madr.is. has Iteeii gr.i nted an i‘xt»msiiiu at 
leav«‘ on .iv<*rage p<i\' for foiii' months.^ 

* 

^ * 

Mit. P. H, Hama Pkddi (»arl, I)e])Uty Director, III Gin h*. 

been ii]>poiiired to art as Profrs.sor t)l Agrirnlture and Supri inltm- itMii 
the (Vutral Farm, car Mr. D. Balakrishna Marti thim- 
leave. 
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Mk. a. V. Tiinu' Mruv;<;AXAi)AM Pi llai, Assistant Director of 
V,ri i. ultiiiv, IV (’in'le, lias been a] i) minted to aet as Deputy Director 
ol \"rk iilt ure, H I- Virde. ricd Mr. llama liedili Guru, on other duties. 

* 

^ Sic 

I)in 11. V\ XoRius, Govenanent A^ridUtural Cliemist, has been 
aiU'd leave on avenige pay fnr ioui' JiKjutUs and leave on half 
[>ay fnr liftetm nnaitlis and tea days with effect from the 
l>st Julv, Mr. ih \'i.suanatli aetijig. 

sis * 

Mr. D. llAi.AKiiisuNA Mrirri Gakt. A rting Professor of Agri- 
,.,5||^,1V <it tlia Agriaultura] Gnilrga. ( '(»ijnliatore. lias, on return 
liaiii liMve. Ikm'U apjjnintad tn ;i( T as Professor of Agriculture and 
S!i]irrinteiideiU Gi'iitral Kami. ( niniliatore. 


Mm l\A!.KA PiJAsAo Smki VA> [ AW Pxtia A>.sista]it Director of 
A'ividilture. lias hern appomtrd'to a> Mveolimist to Govern* 

’'.flit , Griit !'al !h‘n\'ini>''^- m addti!<'ii t< ' iii> o'A ii duties, (luring tlie 
<tU lea ve uf M 1 ^ .1 . I'. 

* 

♦ * 

Mu IP \'\ S'Mui.ixo, P.IIJ .\ .D.. has I leen confirmed 

.'^rcnud Sa pe 1 1 u t i‘ nde n t . ^ i\'il \ i 't i 'Ml la i'\ 1 )e]><ii t aicjit . teutial 
rrnvia'-e>. with elfect from the titli April. PJ'Ah 

’ * 

Mu. M.wa Das. PinlV-soi nf Agnrultcre. Agvii iiltuval College, 
Ci’'Mi|]or('. has been appointed to nila iate as I imei])al vd the 
* "llr;^e. witii etfert from the Stli Mareh. r/rc Dl. II. L. 

Aiiuet t, ou leave. 

* 

* ♦ 

Ml;. IP p. dniiNsTnx. D(‘puty Jhivelor ot Agriculture, 
Ihinj.ib. has been grautt d !ea\ e t>u a'ltagc ]>a\ foi li\t 
from the iMst May, 
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Captain E. Sewell, M,C., Professor of 'If 

Punjab Vetoriuarv College, Lahore, has been granted lea\ r o,, 
average pay for ’2 months witli etieet fiauu the 1st Mav, 
eombiued with the College va ration from the 1st July to ijath 
September, 1023. 

*** 

Captain U. W. F, Walker. Professor of Surgerv, 
Wueriuary College, Lahore, lias boeii ao])oii\ted to o{hri;it(' as 
Professor of Hygiene inathlitiou to his own dutit*s witli idTert from 
the 1st May. 1023. 

* 

♦ * 

On eninpletiou of his training, Mr. T. .1. K gan has 
ap])ointed Assistant Superinttmdent, ( Jov(*rnniei)t Cattl'^ Farii], 
Hissar. with effect from the titli A])ril. 1023. 

* * 

s 

The servi(‘es of Mr. O. T. Faulkner. Dejmty Dirertor ut 
Agrieullure, Ihinjal), havi* biarn transfeT're*! ])cnnanentlv t'l 
Nigerian Service with effect from tlie loth June. 1021. 

* 

* ♦ 

Mr. \W L. Scott. l.C.S.. has biMui a]>])ointed as Director c! 
Laivl Pecords and Agricultuie, Inspertor-louuMal of Kegistraticu. 
Piegistrar-( hmeral of Hirths, Deat hs and .Marriages aiul Su])t‘r!ntr!i- 
dent of Stam])s, Assam, r,(r Mr. J. Hewlett. I.C.S.. a])]n»int<,‘'i 
act as Comiiiissiouer, Surma \\iiley and Hill Division. 



Jcl’icii’.'i 

The Co-operative Movement in India. My Paxchwaxoas AFukhkrji 
.M.A.. K.lMvS. 'I'hinl Kditiuii : li.-i. (''.Irutta : Thadver’ 
S|)iuk & t ’o.) 

Stxck ^V(‘ ivvirwnl s.d <,iul (Mlitinit ,4 tin's lH>(,k ill our issue 
,.( .Inly l!M 7 . (’nM.])eratlun in Iixlia has nnirle gmit strides; the 
i f, ‘hit side has expaiuled ti> a (hvLnve \\'hi< h it is diilieult to realize 
fivtii animal no;. .its. wliih* thriv lias ),r,*n a enutiiiuoiis series of 
I'Xjiefinuuits in the a]>|»li('ati<in nl ci i-, i|a.Mative ]>rineiple.s to new 
i-mlihaiis. 'File ivMilt is that a l‘n,,h which atrenpus to deal with 
;i itjeiiei al dt'.sr I ] I >t i< ,u of the in^xaMiient must un(lei’£![o (haii^cs as ^reat 
:is the im^\ eiiMuit it'^elt ; and \\r r< mcrat u!at Pj'oh*ssor ^fiikherji 
oil the success with which he ha^ iuliillcd his s,>lf-imposed responsibi- 
liiy. 1 le‘ lauik Indore us i-: a i <t roj 111. acciirait^ ainl < ouiplete eoiupihi- 
tioii of iiihu-niatimi ivlaiiui; to tij, pics. m state of Co-operation in 
ioe dithueiii ])rov!uces of India. A o.uuiaiiiswn of its contents 
with thost‘ of the |u-tA‘ious edit Kill ])]n\ ides soinrs idt'a of tlie eliaiiges 
that haV(‘ taken ]dai'e. the hettei* a p] uci lat i' >u th the iin])ortanee 
I'M A-iipi-ration ti* iiupi'oveil aericiihiiie, tint oKiwth of co-operative 
>t‘'rcs and tln^ hettt'r ureani/at c ai of i < ooptu'ative linaiice ; wJiile a 
iClaili'd cxaininat i«ui of the c]ia]Ucrs disih^ses tiic amount of litera- 
ture i.n the snhjta t that has ap])ca],'d iu the last six rears. i)ii the 
^vliala Id'utossor Miiklierji ado] its an impartial attitude towards 
‘■"titrevcisial (piest ii iils. <|iiotmg tli“ views of dilToring advocates, 
‘•ad rci raining from delix’eriug what would have to be, in most 
ail indecisivt‘ judgnuMit. Ihit. occasionally, he takes sides 
■^tid not always with success. On the subject ot tlie employment 
J‘ >erve funds iu ]U'imary credit societies, for instance, he rejects 
'wthent discussion the view of the .Maedagau Committee that tliesc 
niay hn utilized ill the luisiness oi the lustitutioiis to wliicdi tliey 
^JC’ldKc^ He objects to village societies becoiiimg hidepeiident 

( .14 A ) 
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units managing their own atlairs without sup])ort from r. i.i,a| 
bodies, in short, iie appears to disapprove ot the share 
w hieh is beeoming more and more ]>opuhir and whieli inakrs Ini- 
tinaiU'ial soundness. In iiis paragraph on lids subjert, he a])|)=-.us 
to ]>lace the iiuportaiua' ot tht‘ (Ugaui/.at ion above the \velldn‘ma 
of tlie members \Nhieli the (U’ganizat ion is di*signed tt) pio!ii,»te. 
an error wliieli should have been ini])ossibh* afttu' the liasi u m tho 
Central Proviuet^s and the prartiral (■olla]>se in Agra and nudh. 

On the moral etfeets oi C<>-operatt<ei. Ih’oiessor Mukheiji lia; 
mueh of interest xo saw b\it he seems tn lav tun little stress on the 
grand moral etYert of a eoiubined elTort by a bod\- (»1 men to r*4ievc 
themselves of the burden (4' life-liaig debt bv tmitiial hel|>. 'Fliai 
there are nL;ui\' tumor re-.ultsiii ro-uperal aai in ]>romoting sobrnay 
restraiiiiug iTaiubling. disrom'<iumg litigation, histtu'ing eduratrjii 
ami so on. ill be readilv .vdiiiittod : but to our mind tie* greateo 
of all are the stimulation of ^elf-veliaiue, the growth of a spini 
of self-oontidenre and euteiprisiu the aypna i.itiou <4 tie* ]>iartieal)i- 
lit^' of aeliieviug eroiii auie liotutv", the i'eaii/atu>n that a lUemi't] 
need not e>f neres.siTy remain the .smf of the monevkuider but rai. 
bv the stienj'‘’th of his eliaiaeter and the persisumee ot liis eu! 
eltort, achieve full indepeiul^mt manhood. mast<‘r ot his own dt -linv 
There is just a suggestion that Pr<4‘es-*.r Mukherji has never \ isito 

an old-established Soeietv and witne>.-e<l the ]iMde o! tliose wflo hioa 
b\' their ov n elTorts .struggled out of debt. red*‘emed their laud. ;Ui' 
puslled tla* wilv Coou out of the village. The gieat mass ot t:a 
po<d>h‘ an: neithm* di'iinkaids imr gamblers a wait mg »edeiu])tioii. mr 
debt-riddeu eultivators from whom all aml>iTinu to Improve tiici 
methods has bf^ui long ago drixum bv tlie -ei\>e of hopeless lielpc's:' 
ness 1)01 u of a vieioii.s systeiu of (U’edit. 

It tuight be j)ossible to point to olie (U’ two other luiuol •lelcl 
whieh should rec**ive ronsideiat iou in a later edition, but "i n.' 
])Ool: as a wliole we WfMild Say nothing but ])raise. It is tlieoul; 
source wheiire can be. derived mlorn atiou ou the move meiil -o 
whole; it is sin.gularlv complete ,md is i !i rt aighout <4ia ractc: i/.o 
!)V Ic'Velda aded t p‘at na ut : it should prove .uvahi;d>le t<i all stuo. iU 
t)i one of tlie grc*atest and most import<iut i’-tlmuj^ts to u|M•ai^' tli 
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J.ys- >1 tlu' I)»'oj)l(> aii.l should liud U place in the lihrarios of all who 
IliV, the wellaie of tlie true ])eop|,. .,f fiulia at heart. [II. 

♦ 

* * 

Happ.v India, as it might be if guided by Modern Science. By Arxoi.d 
hri'To.v. I'p. iss. (hoiidou : (le, age .Vllaii and Unwin, Ltd.) 

j’fifo, 

'rni-: look is tlio irsnlt <.f a tour inulritakoii liv the autlior in 
1014 m onlrr to soinr itltM of ihr actual conilirion of In<lia. Hi.s 
I' ]ulu‘\ 111 ^ flio ])ovart\' w ind] in* jounil arc siiminarizcd 
ill tliu follow In^ pas.sa^o : 

It the ]M*n'j)lc (»f fiuIia wish to h<^ liaaltliw wcalthv. comfort- 
:ih](- aiul lia])|)v. thrv will at oju t‘ cafiy (iut all the well-known 
siiiiitarv mra.stiirs winch I liavt* luunTioinMl. 4'liev w'ill adopt 
iitiiuediately a more init'iisiN c s\ >t<-m <4’ ai;i icujture. Thev wdl] 
]>rccoed witliouT de|a\' witli .ilTonustat loJi. wit!' great irrigation, 
.iialiiiige and land nB-laination wauk-. Tlicv will gto more livtlro- 
ulfctric ]iowtu stations. Aiul -it tlic saiiif' tune rlitw’ will so organize 
t!i(i] laniily life tliai tlie ])opiilaTion ootys not lenil to increase more 
lliiiii. s.ty, oiu' million a vear, S' • that it shall not he iiecessai'v for 
'dMtli in tlu* slia]K* of ‘levels aiiti laiier Imirihle diseases to 
^i.ilIgllteI■ them.*' 

’i'liesf* sngge>tioiis iejin‘st I\t lo! \\ir himvi part ideals winch. 
It IS luvdh'ss to sav, ;ire alwa\s hetore tlu* tiovemmeut of India, 
^’>it whici) tlie author says slioiihl i'c it.ailizt'fl iinmt'diatelv. He 
nidii ati's ( 4ivious w a\ s m w Inch elTet t ca n I k* gi\'en to his retamimend- 
Nvays w hieli again, it is net*«lh‘ss lo sav, wlierlier jn'aetirabie 
<'t Hot. ai'e ianuliar to the men on the Hi* does Jiot indicate 

ill'* means hy whieli lhe\' are to lu‘ eariu‘<l out hut then he is not 
^'Spntisihle for India's linaure.s. 

a stati'inent of idt‘als wa* ma\' heartily coinineitd the hook, 
iiidietmeut of the ft'ehleiiess of v iovaatinumt 's etlfUts to realize 
i<l( als \V(‘ luav admire its eatehnir and the ]mi>lif* s])irit of its 
f^iutli(,r hut W(' can oJd^■ sav that, liowevtu’ ahsnrd the fact may be. 
•’'•viunmeut in the wauid has yet succeeileil in freeing itself 
the cramping uec-essity or, ralliei, hahit of borrowmg money at 
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int<nTst--th(' rate of wliich stric tly limits the sphere of pra> ■ | 


polifies. [A. C. D.] 


St: 

* * 


The Common Birds of India “ l\v Dona.AS Dhwau. Illust] i{,,| 
hy (i. A. Lkvktt-Vkats. Vol. 1. Van ])]). viii -'r 44 illnsira^ 
tions. ((’;iK“utta : 'riiarker. Spink A' (‘o.) Prire. Kf:». 2-s-i). 
This is the tirst part ;i volume to be devoteT to tlu>s«‘ liinb 
ill wliirli the sportsman is im^st interested, /.e., the Turks. pheas,iiit< 
and ])ii:eons. This subject has already been covered by such vohua.'s 
as tliose bv Uume and Marsliall on the (hunt-birds td Imiia. liv 


Stuart- Baker i>u Ducks and Snipe, anti by Heebc s luxurious lunn.^ 
<Ara]>h on the Pheasants, but .dl tliese bool^s art‘ ex]>eiisivt‘ iiiiil 
perhaps rather unnecessarily detaihal l\ir the ordinary man wIm* 
wishes to iind out just a little about riu‘ binls wliich he nviv c<*iii.‘ 
across in t‘verv-day liha To such, tiie ])U*sent m.ay bo roiuiurud»Nl 
as oiTerius at a reasonable ]a'ii e tlie modicum of inform, it itui rct|nnv.l. 
The readiiifr-matter is writtmi in a (“lear au<i attractive st\l. 

and the illustrations suilice for the rt^cnunitioii of the birds iudieattd. 
although some (c.f/., tliat on ]>age 41 ) ;iie not (putr* so liledike as t!ir\ 
mielit be. and we fullv reali/.t‘ the extretiu' dillicullv of scniniiL 
in liulia tlie refpbsite combination of ornithological accuracy am 


artistic skill. 

In our own seiies on Birds. a])])earing in this Journal, wc Isav. 
puip)oselv oniitted consuicratiou ot all gamcdiuds, as tlu'y have hcci 
dealt with alread\' in other works, and l ousidcred that there w.i 
more need of an illustrated acount of the commoner birds fouiul n 
and around gardciis in India, most of tiu‘ illustrations in stand. U' 
works on oinithologv being devrUed t<» new or rare spc( i<‘S. 1 ii'‘! 

ia. however, a deciflrsl demand in India for well-illust ratisi and H" 
too teciinicallv written accounts of the more common birds. 1 1, 
present volume of Mr. Dewar’s book, as alre.idv indicated. 'vi 
ileal with the wild fowl, game-birds. aii<l pigeons, and, if tie' 
volume is succ(‘ssfuh it is ])roposed to issue a further four volunv 
dealing with all the common binls of India. We hope tii- 
the hnaneial aspeit of tins first volume will justify the - id 
publication of the other volumes thus promis<‘d. [T. B. Kj 
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1. ( it ras- Hy- Products and rtilization Wastes, liy S. 

K. Mitra. P]>. lol. (Dacra : Krislii-sainpad Office.) 
I^ICC. It. !-S. 

•j. Krrtili/atiou of Tt‘a in fndia. (( ah utta : Allen Bros, 

y ( ’o. (India), Ltd.) 

lairin Iin])li‘nn‘nts and Mai'liin(‘r\'. 1-y J. IL P>ond. Pp. xvi + 
(1 .olid on : Penn Pms., l,td.) Pi iia*. net. 

4. Poiiltrv Kcc]Mnc(in rlie l‘'airii. Pv K. P)ro\vn. Pp. 54. (Loudon: 
Penn Bros.. Ltd.) Pinr. net. 

j. Pi'sts (if tlic (lardcu and nichird. li\- Ray Pa liner au<l W. 
P**rrival Westell. I*]). 4i:i ; IT PliTi's. (London: Henry 
■ I. Diane. Fari'iu;.'d(in St ri'et . n. d.) Pi irc, i^5s. net. 
Liic\'el(i|aodia of \ et»‘rinarv Mediniie. Suiyriy and Obstetrics, 
bv pi'of. (i*eor<.r(‘ IL Wooldlldi^e. Ill 2 \ ols. \ ob 1: 
\'etenuarv Medii ine. pp. .\i\' ; 54(i - x.xiii. \ oL 2: 

Sur^to’v and Obsti'tries. i’p. viii - 547 — l.llK) -f xxx. 

(lanidon: II. l''ro\vde and llodder and Stongliton.) I'^ice, 
Hi bs. net. 

■ Dates and Date ( 5ilt i\'at ion of the Iraij. I’art .‘b (Agricultural 
^ Directorate. .Mini.Ntr\ <»f Interior, Ira a- .Mesopotamia. 

Mianoir No. 3.) Pjc v ; 117. (I ambridgi' : \\ . Heifer and 

Sons, Ltd.) I 'rice. 10s. net. 

1 he Pi'in('ipb‘s of Agrienlturi' : A Text-book bu’ Leetures on 
Agrieultiire. Rural Seliool Masti'rs. ^ <aing hariuers. and 
Stinlents of Agrieulture, by .1. M. Puteheou. I'p. 217. 

(I’ldinburgh ; 10. anti 8 . laviiigstone.) Prii e, 4i?. (ki. net. 

( ) 
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Tin-: following pnOliratioiis liave been issued by tl\c Iiipiviial 
Department of Agrieiilture in India sinoe our last issue : - 

Note on the Permanent Plots, ( ’oiiubatore, by Ui>land V. Xorris. 
D,S(\ (Phemieal Series. V<»l. VI, Xo. S.) Priee, P. i j 
or Is. Od. 

Studies'of an A(‘id Soil in Assam, by A. A. Meggitt, B. Sr. 
F.P.S. ((.'hem leal Serie-^, \ ol. \ II, Xo. 2.) Price, As. p 
or I v- 

IhflUihis, 

The Cultivation ot lau' in the Plains of India, by Kai Haluiiiii 
C. S. Misra, H.A. (Bulletin Xo. 1 42d Priee. IP i s. 

Ber (Z/:vp/o/.x' ///pdjo) Fruit and its Fly Pest, by .1, L. Kliaro 
F.F.S. (Builetin Xo. l i:V) Pru-e. 'As. 0. 

Some ( IbsfMA'a t loll s nn tie* Haiaen Soils ot ^a'>\^er Ban l)o:i 
Colouv in the Punjab, bv S. Nf. Xasir. {Ibilletin X' 

Pri( e. A-'x. *5 

d/ //C/e/.s'. 

( 'atiilogiiedf linliiin Iiisci't-i ; I’.nt 2 < ulii iila'. I'.v M. 

iVhite, F.K.S. I’lir.', 1!. 1-10. 



(fi^riginal ^rtuicfi 

SOMK COMMON IN' IMA N IMKDS. 

.\i(. I’-'i Till-; i i;(>w i itnyi's ioro.xoiijkm 

l.l-:VAIIJ.AS / / . 

MV 

T. in.EiriWM K\. K |..s., K.Z.S , 

; 

A X i • 

J M IXCM- M l: n r K K.S . K.Z.S. 

T|{K '■ cnHllt I y cousin ” 1 1{ T hr } ( [ow is l]\r Juni^h* (_'rn\# 

which. .1 Mill III, i^h it Seems to lueie: ,i iifV. is oitou seon. 

like liiiiuuM cnimi r\ 'tolh. in Imye n< lo \\ iMch it cniiies uu a 
'lii'i’fi'r or Iniieri' \ isi! oi' 171 wlih ii >! ! f ci ; iieiitK' a ])ermaiient 

iiwe!{er. The !I<»I|SC ( You alol llie JlinL^ie ( Yi»\S .Lie I ll{» onh' two 
i fiiws jound commonU' Yisi i thuicd nt Hie I1ain> (if India and are 
dist lu^m isliul i|e, tiie lloii^e ( Yow heiim a siiiidler l)ird with a 
;a‘cv neck', lilt" dinmle l You iHum; lai'Y'^r. ^^ !th a Ium\ ]»u‘ hill aiid 
*’la( iv tii'ch. In the (‘xtiaane N.iith. in aiv .s lioinidiiiY the IFills. 
"tiler sjjecies of such as ihc ihoan. the ( a rrion-t ’r<i\v. the 

h‘isietn IJook and tin* hasiem Jackdaw. <le-c.end the Plains 
iti the winter imuiths. (H these, ilie Paven, dist inYiH'^ht'd hy its 
•'(ti' li larger si/.e. is common i hi'onehoui t lie ye.ir as tar Son! h as the 
1 nited Provinces : the ( at i ion ( i ow . loiind almig tlit^ North-A\ost 
^I'eiitier. Is milch like the Jiiuele ( Tow hilt With luore intensely 
h jJninag*' : the Pasiein Pook. which is also somewhat like tin* 
’^'itigle (You Imt has a mote slender inlh the ease o! whieli is bare 
t' ailnus in adult birds, and J he lower jJmnagi’ iiiti'iisely glossed 

1 


( 'hJl ) 



45-2 AGRICULTURAL JOURNAL dF INDIA [‘^VlTl, y. 

witli Mue iiud pur]>Ie. is also foinid along tlu* Xoith'WVst Kvoii-um 
and oftoii does iH>usidaral>la good l*y [(a'diug on grassjiop]Ho-s rtiKi 
otiior inserts on rultivated land: wtiilst the Kastein darkonw. 
wliirli looks more like the Houst* < 'row iuit has the chin and tliin.n 
gre\- likt' the hreast, is fouiul in the wiutei' as fai Snutli as Imooz^ihu- 
and as far K;ist as Ainhala. 

'File dungle i'row is found thisnighout tlir IMains ot India, aial 
has Inam divided into forms, dist iuguislied hv Iriigih of wing aiai 
hill, the medium-sized fomi lu‘ii\g tlie siil/pa t oi «nir IMate. whilsi 
in Sonthein India and Uevloii it is replare<i i)\' the Southern -Iiuigle 
(row {('offi/.s fitfo noi riff fin fiifhis) with luurh short or wing <iial 
smaller, slenderer hlU ; in i1h‘ llimalaxa it is lepho ed liv tli** 

Ifimalayan dinigle ( 'lOW [('urrus , nrn,nmlrs ni/t run ;i laigrl 

Tart‘ With tile ieises ot tlH‘ featliers in adult iurds pjle or tjure wiiitr. 
and in the An<lanians theie l.^ louud the Andaman Jungle Crew 
rrn-fnn>iflr.< J/nla ,rnnf( nsr<] whirli is also a 1 a I ge; r are w l! h ,i 
longer and stoiitel’ hill. .Ml the Indian foi'in^. it niaw lie added, .nv 
nuueh’ races of the Australian Jungle < ’ro\\ . whilst the l<u in 
rh . under \slllrli name lht‘ Indian eiaiw.' }ia\ e usllalU’ heiai 

]dared. IS loiind in Java. It \sill he seen, theretole. tliat. like 1T^ 
grev-nei'ked rfdatioin tlu^ Jungle Crow atTonls anexamph* nf -j)erie> 
in the making. it.> re]>resentati\'es iit various geogra]diieaI areas 
(the Hliualava, tlie Nortli Indlali Plains. South India atid < evleli. 
.\ndanun\s. Australia) liaviug ar(juired in eat h al'ea a eha i;M teri>'t r 
faeies without having as yet ovei passed the ratfier vague liiiiit^ 
whieli hound th<‘ suiu-total oj I liaraeters rou,>t u u! ing a 
.Mtliougii this hinl is not a regular migratit .nid se(‘?ns ki'eji te 
restricted iiieas in its wilder haunts, vet tlu' races which have I ikeii 
to scavenging cities atvi villagi*s fot food ]ii'ohahlv tiavel over visv 
wi(le aieas in the non-hreeding season, and the result of this hahi’ 
rs that the limits of the geogra]dneal ai’eas tend to ovtu'la]). 

lvKee])t for its ]>refereuee for a efuintrv life, in liahits the .lunjzk 
f'row i.s much like the House Crow. Not being such a i onlinurtl 
parasite ()f man. however, it is tiot so la^hl as its grev-necked iclativ'* 
The suhs]ie(:ie.s le^ynlhnift, howiwer. in particular, neeius to 1”' 
pro('ess of semioloinf^sticition and is usualh- found within 'scv 
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j)l luiHiaii }iji l)itat ions u liara an (tasiar living is al.>taiuable, 
I,y o}M‘ii S('a.vaiigiug ()!■ bv loliovviug agricultural operations 
surli ploughing or irrigating, Wlicn ,uch are going on, this crow 
..(.iMltscovers tlic tad an<l ruugivgatcs. with many other birds, 
j,,iln\\iiig the plough and picking up ius-m ts cxposial by the turning 
,i the soil, and also jcc(litLg on inserts diivcn out by irrigation- 
■,v;itcf. This ci'ow also atTrUfl-^ « attic, ]j]rkiug ticks of? the animals 
also lecdiiig on dung brrtlrs attiactrd to tludr excrement. 
Otlici animal lo<>d taken uiidri non-M-avctiging conditions includes 
r.itctpillars. iicctlr><. g 1 a s d ! o [» p ri s . ctr.. rrntipialrs. worius, frogs and 
Tlic dungh* t'row is vcr\' imd of frf>gs ;nid lizaivls and, 
akf t}i(‘ Iloiix* ( row. a[)parcnilv ..(om woinrs them death and 
U:ru doc'^ ui e cat tlirin. ^ ♦ 11 n g t ■ ) 1 1 1 ■ k *ms . pig(‘ous atid even kids are 
'MiisU 1 me.'' trealt'd m the >anLc waw Tiii' \'<>ung aiul e^»‘ti.s of <)ther 
i'lnN arc alwa\'s catiUi il i >pj)ori uiiii \' ( wrurs and this ]u-open,sitv is so 
•.vd! known that, -hoidd it vcntniw uito oi near tle^ tree (‘ontaining 
li'rii' ur>ts, this I row i'^ vrlimumt I hustled awav bv .such birds 
^ Itiiuigo^ ;iiid hiark [leaded ()tii>!es, ( areiiscs of animals are 
c'C cTi and a rorpse tloatiug !l<»wn .i ii\ ei is iisuallv attended bv 
''iiie of thesr black gleails. \ rget.i ble loud, howevei'. seems to 
Tiikcu tar m e.\« e'>s ol animal .tud m iu\ roip^ ai't‘ attacked to a 
■ku ruct i\'c (‘\teni. Mai/e. e'-pen.ilts iu 1 iic rase of ea rly crops or 
nrier g.irdcn rubis’ation, >nitrrs rousidriabiv and in Madras this 
' fH\v .dso r la mages ripeinug iiad«i\. h 1 " ;dso ioiid ol groiiud-iuits 
■•ti'i, in lnan\ distil' I > \\lnue tiii> ( mp !^ grown, rooties witit slings 

• a i‘ to In* cmph»\ ed as 1 u rd -sra I r i s, W hell 111 SvM^on. the dlLlgle 

* ewv is also vrvv ])aitlal to tile tlowwis ol die silk-cottou tree 

t nta^fihr( t n mn ). to all knLd> of lig li r.il, and to mulberries, 
•^h'. Mason states that tin* .^toinarhs. w'lihdt lie examined. alnn>st 
'iivariabK' routaiiied vegetable inatttu r.uich ill (‘Xcoss ot any other 
-aiiil Miatcnal. I' t'otu an agririilt ureJ view -point this (‘row iua\ 
]*ici)ab|y be classed as of inuiiial or tamtly lumelicial \aliie, the 
'‘'ituagc dout' to ci’ops b\' ]>nlling u]i giuiuiuatiug stuals and eating ol 
'i]''‘eing grain and fruits being <'om]>cnsated, or ]ievha]'ts slightl\ 

1 ha n coinjauisa t ct I . b\- t he goo< 1 dotu' by Us 1 ceding mi injurious 
^Useit^. 1]^ suHicimuK' iusanitaiw localitu's tliis crt>\v does a. little 
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<'U0(1 I>V sciivoiigini' but is moiv of a luiisaiu a arouml Ikhisos bv it, 
rliit'vish lial'its. Lika must of its trilia. tlia .liiugli! I'row is f.in.lni 

vanving off anv blight articles suibcieutly small for it to luaii.igr 
and silverware especially is greati\' ap]iieciate(l. the disa])])eai .nn 
of small spoons, etc., being often attrilmtable to crows, (hi un.. 
occasion when 1 t'as at ( 'oimbatoie, a crow was seen to i;nrv 
oft' a tea-.spoon from tlu' verandah ol a bungalow and fly willi it 
onto the roof ; a search on the roof revealeil. not only the mis^injr 
spoon, but three others whi* h had been misappro])riated m the s.iiiic 
wav. It is hard to say wherein lies the attraction for glilterm;; 
objects of this kind, which are of no use for pur]>oses of interici 
economv. but it is certainly a very real one. and little seems tc. i niiie 


amiss, even pieces of ue being carried otT at times. >ometiiiH-s 
the oViject taken is simiil\- carried oil and dropped, siunetiiia- it is 
promptlv buried, in which case it mav l.e dug iiii again ami r(‘d.unc.! 
and is then apparentlv foig-tten. .V golf-l.all. especiallv a new „ne. 
is often an irresistible attraction, la'ing carried oft' and cventiiallv 
dropped at a distance i j.resumablv it is mistaken for an cgc. 
Dewar, however, relates how he once scored oft a i row by dropping 
an " ap])roach .-hot " onto its back as it was swaggering ab.ait mtli, 
neighbourhood of the - green." He also tells a -toiy of a rook wlucl. 
attemjited to ha tch out a golf-ball in mistake for an egg. 

'I’lie .lungle Crow seems to be much less i lannish than Iw 
grev-necked rehition. which is ke].! in its proper place when tlu 
two speiies enter into > oiujiet it ion tor lood. It is also less go g.i 
riuus and in tlie mo/a.s.sd each jiair has often its own partieulai aro 
trom wliich it .■xc'ludes all other crows. The breeding-sea.-ou i 
verv variable according to locality, usually lioiu .l.inuait to.\piil 
earlier in the South and later in the Ninth. 1 he nest, whiili 
placed in a high tree, is a well-made cup of .small, tle.xible iw.g- 
compactlv intenui.xed with leave- or softer material, ami liiu 
w ith gra-s or hair. 'I'he usual number ot eggs is four or live, mu c 
more, the egg being about 41) by 2t) mm., and spotted, as show n i 
our I'late. with dull red or brown on a ground-colour of bluish-, gin't 
Like the House Crow, this sjiecies is also parasitized b\ tin b' ' 
and 1)V Musiiil tlv. IfrtrrnrfHf 
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111 Indian lolk-loic tlir* oftini ads as n messenger and 
^iippused to annoiuua‘ apjiioadiing visitors. Crows are also 
olU'ii fed as a propitiation to spirits and. wlien a eliild is sick, crows 
and other liirds may he hough t hy its motlier and female relatives 
md released as a jjropit iat ion. d’he mow is generally regarded as 
^t\{K'ol’ knaverv and iufenority, m sliort, as a wieked rascal. 
Ilioloeal vernaenlar naJiic for this rrow in Xorlh Bihar is Kafj, 
that lor the House (‘low ladug K'mi, 
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I', -f. WAU'ril. .M.Si',, 

. I (/ r f‘ /<(/•(/ / Jii ii )'< l‘ I /''■f 'f . /*'/>>;. 

’TlfK iir>ci'llM'<l 1)1 llir pa[M'i I’rlar 1 m i \v< 

luilliH'ks vvliirh \var)> tr;l t<»i iiioiinis on a I'aiiMii i < iU '4 i : 

patldv ^traw tMMi.tUai' 'A itli a siiiall aliinaui ul i ourrin a al^‘^ 
rot'll [(>(>(1 was iL^ivoli. 

Dui’Uil; till' ^roatn- part ni thr ta-t tiu' actual puautiiics <-t i 

to tin* i\N'o animals wnr ; 

1- Maluulcsa (avorago Inidv wrigiit Aou Ha) S’S il*. 

1‘J'S ox. cakia I'J'S o/. IU;ii/*a 

■J. Kalhis (avoi'ago iaMi\' woighl Tun jii.) 1 j Mi i'ia "lui '. 
I III. rake, 1 h a lua \/y. 

TowariU the mill oi the Icniing pmaod the mai/.r li* ■ 

tiom the ratloii and tlio liilvc lUd’casi'd sliglitlx' ill ord'U 1" I'i’/. 
tlu' pl'oTiMll .>.uppU' up to tlir pM-vaais icvrl. 

It slitiuld do nolod laur that thr jxauagi' live urlgiit^"! ‘ ' 
two <inuiiai> »)rr lU tlio juopiution o| 1 ; 1 ' lu. \s!dli‘ the ioixi . 
is ill t lie ]U opni t K'll of i ; I Mio. 

!)unn<^ tlia rouisi- ol tl|t> fociillin; trial (lima-stKiU dat I’VIUIU 

O ^ ^ 

wruo OSI I'iod nut n]) live ocrasinus. thi* lasts in aai h rasa loM i!*"' 
adont j-J da\s. Tlia avaraga icsults oiUailiad in t haso d’l^rM' 
ex)>eiimonts aw given in 'radio 1. 

( ‘Jaii ) 
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u!i.i 1( tn 1 »t r( 1 1 \\,is. tlir .niiiiials writ' ntili/*' it ii vory 

J^iit isint torv rxti'lU . 

I ln' < i n (tf t iudr jutttt'iu was iouiul to vai v s<>tuo\\hut 
'l l' <]itTtMi'ni tt'sts. As it IS an iju|>*»rtaut itoiii in tho ration, 
ilir tij^urrs ivlaiiHL' In prntriu tlii^ostioii arc‘ ijjivon in full in 
TaMoll. 



45S 


AURICULTUKAL JOURNAL OF INDIA 


[XVllI. V, 


'Wkule II. 


Dujislftnt ijJ i/'inlt.' iH flu' Nil J'C({ /'(ffiON. (JnN fit if {('s (»/ 



Inltll 

NlhiUjt'U t N 

ijiNi. in't' 

(In If. 


(.. riiiK' pi ' 

■U'iJ 

j r:\pt. i 

! i:\pt. 11 

i:\iK. Ill 

, K\pt. IV j \ 

. Sinuv 


.. ! 

•j’j 

IS :.7 

\:iA) 1 ismt 

' * 0' laon 

a-, a- 


lS.'Io 

D.V 1 1 

1 :::l^ 

; 1 

'L''a.\.u 


4ST,-, 

urTi 

ure** i 4:* 

lu Lf..' 
F I ui 

a 


■j:;is 

-j.v l J 

HaV.l 

IS '.ill 

Unvni' 

■ a *. >-1 iir, k lit 


IT :4i 


tTl-n 

, StliU 


l‘,oi 


'jaiSi 

•_’l JO is Ml 

: I ('■ n..xc' 

lilt i 

:;r;i 

:j;i Ml 


irvie ;u-i'! 

■ l 

I'.a.o. 

^:r;i 

i;-J le 

:.r:a 

.vrsM 

r.. ' • 


. . 'j; : ■ s 

:U-:u 

4 1 * 


F a 

-t- a. 


::<i M 1 

'_’;i .*!> 

L'l 111 

ir_* ai 


U" 

IM Ml 

tL’ Sli 

11 T't !-^>i 

In this 

ta hie tie* n 

‘lativ'eK iiiL 

:h ( i !ce>t u 111 I ( ' 

lllciellt > oiUaUlFi 


in ]*’.x])eriinvnt II ai*' 'Aia-tii iintirinir, ai'i- nuiloulitnllv dur 

to I'uttor <[iialit\- duiiiiLt tins as will la- slnovn lalrt. 

ill tin* othvi' ti'Sts lla- dii^r^linu n )-i'(]iclrlU is >rt*U to illrira^r 
as the ])U >]>< at l< >11 ot " (•on‘-euT ra t o iiirreasrd. Fla* 

aiuolint of lUtrol^iU lU thr la-ia-.*. uli t hf m! hor hand. inrreMM'S , 1 - 
the amount ot sii'au Iiilio-acu a ^leuauiU'i'. 

Tile tiguf'rs a s a wtu >h‘ shie,\ t jiat ''lila 1 1 d i iToia- un-s i n t la- nit i olTi-h 

eontent ot tlir ,^tIa\^ ina\- Ik* u-d to prodiu » distinct dilTereuco 

in tei-Mliii-^ results. 4dii> important point will he considered .ig.nu 
later. 

DaII.Y ,\s>IM1LA'I Ion <»K M i KI .UN I'S. 

Tlie tlgllO's }o| dalK' as^lltlllatioii wa-fe olUailied in (la* 
ol the dia^-^tion e.xpei tJiieuf s alid ate eivell III Table I. h 
meiid\' remains ti>e\p[a->s theju in a simpler lorin wliieh is iiierr 
geneiailv a(h*p|crl. 

Id.f this pUlpo-.c the diep^tlMc ('Hide idue a Jld di^^estli'lr 
nitiiig<‘]i i re»* cxt 1 .11 I are ( (Uisideied t(j he sumlar. alul their sum 
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.loA-ii it.'il (ligfstil.l,- Tlu. dia.AstihIc cfu-lc protein 

i, |„„n,l hv mnlli|.lyiuo tlie nitinu,.n lig,,,,, |,y (s-o.-j. 'phe values 
lliiis ol, tamed Iroin ladle land .-ouverted into pounds a re shown 

in Talile 111. 


111. 

ArrO(>/i‘ iliohf fissn^ihilnOf of 


M i; 


I,. 



Jlntio <.f 

i'xnl as^itiii- 

l.iloel 


!‘T t4,.l 

( ' i 1 1 . .li\ <ir .1 < 

I'd 


i),. 



! tl-' ■ f •i.J‘ { I 


1 '. 


'riu-last rt^luijiri >hu\vv; tl,,n tlir .if ] l i n rip^nt s digested 

thr UV(. ;inilii:ds .igrrt-s ■ lm>w]v xmi{, tlir ] ei i] imH j, in wliieli 
t!,'- w.is giN'rn, uaiih'lw ! : ! ‘J."). }'},(> niitriti\'e ratio of tlie 
digr^U'd food Sft’ii to Im* a w idr mil,-. h svMidd ajijiear tliat sueh a 

Mtio iiiiisi It roii'^idritaj n<'!in,d i<- lad'mwks in India. 

Mai\ rKN A\( a: i:\i[o\v i,,i; laLiaMK-. 

Hilling t iir fri'diiig Ir>T'^ IMo allUli.i!'- \\(‘lL^]lt‘d I’egulavlw 

A gd'ii in wdtiglit Was olisrrvt'ii I'Ut if \\,i> ^ ai^ i'U L!,'r(‘a ter tliail tile 
*'X]n‘Miie‘Ul a I arror . 

In ‘'‘‘UdltitjH aU<. titr .i!iima!'4 MUl'lo\a‘(i sninawhat i>ut 
iiafii ova] neat was .digit i . 

I }h' vvi(lt‘U« r of till-,- long iM i iod feciiljLg !e>L iherefoi-e. shows 
Mio lation gi\TU N\as jiisi alnaa' a luaiuU'UaUve staildiii<l. 
is of roU'*idoial>h‘ !IUj>oitaU-v tlL ilst'll. aud is also of 
jnf j»ui post's oj io]a| ai isou w It ii standaitl"' wol'ketl out in 
'(.smtries. 

tlie I't'Siilts of Tahh' III h\ tahidatioll it is toulK.! 
taaiiuaiu a I.ooo [h. ledhu k m ilu’ sanu' tauiditiou a-s our 
'd'^’niacntal animals wtndtl tetpim- tie' lolh'wing amounts of 
uu( rieiil s, 0‘o‘J id. jtioiein, It'd Id. I .iri>ohydratc aud 
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0 '*JS \\\ lal. 'This is a distiiirtly lower ration tliau tin' 
inaiutoiuiiuo staivlaols of WollT and Kiilin wliirli iillnw^-,} 

0*7 o TT) Ho digestible ])rotein and tLO tit S lli. digrviH^I^, 

earbolivdi'ate. 

AiiUshN' s tnieigv staudaid allows teA ll>. prottMn and ti tln'ims 
ener<»‘\' tor striet miiutenain e. wldle llackiO- s standard lor >tii(! 
inaiutonanoe i^ O'l; lb. <ligestible ])roteiu and i) lb, digestible r.jiiHihv- 
drate. 

The abo\'t' ])!'eliiniu:i r\' lesidis dbraiuod at Ihisa inav lu- rousi- 
dered a hist a]i])ro\iiuat ion towaids a ina intrii aiu-e ration, 

rhis !'ati< 'll IS, ari'oi diug to e\])e! nuenT.' in »w in ]>! < >gress at l'ie;f 
uildoubteillv liberal as regards j)roteiu. I’'urtln‘r work will iiu 
doubt prove the hs al biillook to 1 m* ,i \ er\ ihriltx aiiinial. .\ tun!. 
strirt niidnteliaja e IMtioll. however -till [t*iuailis to be detei 

1)10 K> ri UI 1.1 I \ ul' s I ilAW. 

Thl> ral! I e e^tiiualed ill the til'll pko e ti'oiii tlie data eoutair.'. 
in Tat'h* 1 b\' niaioilg allow. i in e in t he u>i.al nialiner tor t lie dlge.-uh- 
llties ol liie roll' elU 1 a tes used, 

ddie data So obtained aie gl\ en in ’Table \ \ in lull. 

Tauli. 1\. 

f}nl< sffi)t> f ^/[» /re/-*' j’n' jf^lihhj 


.. II 

.. in 
.. i\ 

.. M 


. K-ei .. 

. .M Ui Ml.-’. 1 
i K-t il'i -. 

i 1 

1 K.e.l,-. 

I .\t;Uoa. ■. ’ 

I K h! o 
f M;Um.U v. 

< Ka.l;o 
I M.ihadfV.i 
, K:>il:'0 
; \rUo«ii-v . 


■a ' 

.1 t 


MI -.a,’ 71 

n.oi . | 7 7-j a 

\ ! I .17 :i 

17 M a. .. 71 '* 

I,.: a.. I 

M ^ '.At. Tl t 

t:nt .at* 

'i> ,; •■! :» 7A 7 

a M t O » H 7 S 7 
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rliis (Al,lr a1s„ rontains ,lu(a ohtain.al in a sixth (ligrstion 
,.x|,.Timriit whirli has not Ihtti ivf(‘rn.,| to l.pforp. It was l•al■rie<l 
oiii at the l■(in(■l^si(]n of tin- long la.iioil feeding trial. The lation 
dining tlie sixth digestion exiieriineni consisted of straw alone 
without concent i-ate. so that the dige.stihilitv of the straw wa.s in this 
rase detenuiued directlx' wiilioiiT the ni-ed f,,i a correction on 
account of ronrrlitratr. 

The r(‘sulrs of the six ex|iiM iiuent s not agree ])erfectlv. Tlie 
variations are due partlv lo elianges in straw .jiialitv and partly 
to noiinal flurtllatlolis m the digest i,,]i rapai'ities of file aninials. 

The nitrogen digestion is uoi included here, ft is di.sciis.sed 
m greater det.ill helow . The avii age^ of T.dile I \’ sliow that the 
CM game matter of |iadd\' straw is digested to the extent of .j? ])er cent. 
Ilf this organu- luatiei the Idue li.ietion is luiudi more readily 
digested than the nitlogeti tree extract, the dige.stion eo-elHcients 
ter these two ( nust it ui-nt ' iieiug 7g jici cent, and 44 ]ier cent, 
respectively. I he i i Ji resooiid I ug .it'erages fiuiud in American 
c.xjH'rimont - ,no jirt t fUii m i pcrcciu. t i\'elv, 

straw oi u.iMiui! < ( uujn .mi i, ,u. t lljrm-os indicate 

fliat oui' lailltirk's !i,i\ (* «ii^c>icij 111 jM*i I tMii. Miorc oi'^iiiiH' inattcr 

iliiiii Was Hi tin- Aiiicrh .ill cv jirTiniruil 

I lie total .imouiit inv iiK rti iv laa liui a Id per cent, 

increase in ili>;esiif>u m«'an- a mueii L;f*Miei' increase in tlie net 
ruei^^y \',ilne et tie* IocmL It utuil.i appear jmiu iliese results that 
til!' (*]iero\' drnveti troiii peildv .^tiaw lUltie experiments was 

I'V Jet means Jiecr] if_r j } ,|r , ir is s-anenme'' < . tJi t e/)/ ie* 1 to ke. 

/U'lef'tl. tile [act ?liaT I i i e a h ill ia w ('H‘ ma utta iuet 1 for suell a 
oj tim.‘ ,i|i a lalloli 111 '\liiiii liie • ( UL't'Ht I ate could not liave 
vieified more than a i'actuai "1 the eiuaov I'epuireiiitmt s of the 
<‘iiuuais i> in itseh .i pi'o.if that t ha' sijaw x'leldt'd a large ])ropertiun 
or tin - energ\' foi niaiutiuian! e. I'ins w a> dei i\’t'd troiu the digestilile 
vdrate and lihre. 

I Mo )> I inx oK s ri;,\\\ M i’inM. Kx. 

The resuits toi iludappaieiii 'iioeMioutil sMaw nitrogen ‘are of 
d‘eeia] mteres.1. h'ull data ait'sliown in T.ihh' \ . 
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It Would fr«>ia rjn st* lusiilts lli.tt <uilv U) oUu ^<*1 <>1 

{Expt* !i) w.is thoiu a favoiiiaMa ol' uitrnLr»uL Irnm th.' 

j^traw. In thu i>uuaiuiii;4 tin* was ua^^ativa. ijutu- 

lUtrogrlL I'LUIlg oliluiiiatud in tlu* la/<a‘> than \Wis '»uj^]>llial liv tli»“ 
straw. 

Tiwsu !lguia‘>, lM.*raU>v lll liva nl tlu‘ rX{M‘i inu*lLt s rlu'V WfU i' 
r»dtaillod i!l<lilt.M Tly dy making iillowanar tor tha a^sunUM[ iliga>t iki- 
lity of tiu‘ roiiroiu intod f<H>d. might Im* l alh'd in <[(u-sti<>n ; Imi 
tliey ara am])ly nuitiimoit hv iIm' lasults <A tiu* last last in wliirh 
straw ,d<>iu^ W4ts ttal .nal <■( ,ii.sri [iirnt U lat ra u t nui was iirrrssary. 
Tiia hist aX|aMimant ]HnVrS lll i<lrt that tin* digest nui rO'ClUciallt al 
uiirogau as.^imn.d tor tha (am<*rnti.ita> m tin* Inst livo tnsts irpo n'iit 
Vr-ry arrUtaTols' tha aa tUal digast d li ! M las .itlailiad. 

iMirtln*!' light on this ,td\ a!sa ha!aina‘ is ohtailiad i>v axaliUUiliT 
tho hguias !f»r tha nitn^gaii aontaiit of tha straw (luring naah (*l ih'- 
ahovt* lasts. Tha (iguras maka it a[rar tliat tha positive. iligastl"ii m 
Experimaut II is assoaiatad w ith an imtisu.illv high nit rogan <'autoni 
of tiin .straw. In tha SUaaaading axparinnuits tha nitrogall a<iIlU‘Ut 
of tin* stnuv dimiiiishnl stisnlilw and with this dimiiiishiiig 
aonteut ol tha stiaas tliara oarurir(l a iailly logular increase at 
cidveise balance. 
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I ji(‘ s nidiraft* tliat siu,il[ ill tlu* 

()i tlH*str4iu iu<i\ iiiakr all 1 hr ( Ii nririici* IxU WiMMl <i positive 
Iiui Iiof^alive haiaiK-r of iiitj'o^rrn, W^. Ihm*u apt to take little 
of siK-li small <lil}<*reurrs iu st raw composit ion in t hr ])ast. 1'lie 
(^■xpri imeuts ( {('Sc 1 1 1 M‘{ I a Inna* \\ill ha\ i* a us(‘li|] ])ur])ose if 

moie ciiiiihasis is in hitiirc laid on ihrsi' small dil]cn'n<a's. 

Anothel' as]M‘rt of thr iii.iiiri' iimsl a]s(; )tr r('fcrr(‘d to. In 
|‘,xl*crniU‘iU s J and II Ircsh >iira\\ was ascii, lait tlic sampk^s having 
liocii olilaincd fioin diftociu I uIti\ ator> dithacd <■< >nsi(leral)]y in 
niirogcji contcni. Ilco* ihc diniacia *’ in mtiogiai content is related 
to dill’crt-nors in straw ijMaIit\- a! haiaavst time the one giving a 
had negative Kaiance. the other a ])ositlV( !». dance. 

}v\])(‘miients 111. \\ . \ and \'l wiMc. howevr'r. carried out 
with sti'aw which wa'- mitialK miii h the same as rliat ns(Ml in 
Hxji"n]m'nt II lait giadiiall'c ild m ea a i ed m k‘‘epiug as is sliown 
h\' tli(‘ sttenK' (all its iiiTiogrii eontetii, || w’ouhl a]}pear. There- 
fore. that serious los^ of ouaiits- (as i rim ids nin'ogen contimt) is 
likelv to I'esult tioiu e\jH»sii!c in i!te wicithei'. or during storage. 
This ])oint tindouiuedU' ih''>ei\a'> atiention, 

It IS neei'ssaiN' linallx' to add <"i!c ouiiaiks oil tlie nitrogen 

tciiuircjnelit.- ol ladloehs in t hts i . uiu' : \ . 

d'lie long ]jeriod fet'ding tr^t With a iui\(‘d ration (TaMe ri) 
slinwed tliat wdieii these .ffiiiiiais liiLU-'ti'd otiii dfi giiu. nitrogen 
ri's]H'rt iveK' p<‘!‘ ila\' the\ \M‘ie ald<‘ o, put on •'ome flesh. h oi‘ 
strict luainteii.inee the nitr'ogen iiiciaholism tilt' nitrogen 

r.\( ft'ted in the urili'') should he soju»‘w hat less than thes(‘ 
•ilUniints. 

Acru lat e dat a an* at present wanting, hut liotn m\])eriin.ei’iT.s 
Uc\\ III progress at Ihisa it would cp]M'a» that Irotu I- to la grin. 
1“' the luiniiuum (juautit\’ icijUiied to mamtain a nitrogen hal.ima' 
itl the auiniahs of the si/e expel iii't’Ule<! w itii. ( otU]>at('d with 
*'\])erienc(' in otlnu' parts i»} the wi'ild this is a {iw\ figiiie. and \ id 
hii- (*xe('eds tin' givatesi amount wlm h the animals were aMe 
'** il^MI^^)at(' ifann tin' straw, naiiudv. 1 gi^it. m lxx]>erimeut If. 

with this straw, if fed alone, iftere would he a marked dady 
(iHirit . 
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In tlie othor Tt‘sis tlio daily loss of nitia^^au on a ]mndv stiaw 
ratit>n would have sorious. Witliout tlu‘ addition of soiu*' 

<‘OiU‘euti att'. t lioiadoi'o. it a ppeafs iinhkaly tint aiiv pa^ldv sh.nv 
can mnutaiu the nitrogfU dalan^'a. 

To luiniiui/a' this daiuand foi' oxpausiva roiiroutratus it is 
essential tcmvoid loss of nitrojj^t'U ironithe straw hv exposure to rlu* 
weather. 

The followiutj; li!j;ures are iustnutive in this eouneetioti. fa 
K.\])eri!neiu 11. Kailas had a net positive dii^e>tioii of t L'rm. iiitro^iai. 
r.ater in Ivxperinieut heli.ula ueoative digest ton of R i/rm. uiti netMt 
from siinilar St raw after it liad lost (pialit\ . 'The total ddferetu t* in 
nitrogen is 7 gnu. I^v using the better straw, therefore, the i iuuen- 
trate eouM he rtalm imI h\' uiie-hal! a residt whit li is of verv great 
siguitieaure. 
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I^V 

H ]) <r ([j.iplori). K.L.S.. 

Luff I Iff ff. rut I I). i,ftthr> /./ m / "h<,r< I'ff, ihr W r.<f 

I X'f'lK Jl)l ( [ ImV. 

1 n I-: jiirtinHU iM lip iMliownl )]) tlip iin])r<)V<Mnont of aJiv ('TO]) 
.]i*|h-!u 1 oTi ilio tij \\lii( }i fhxt I i()|> Will self-lertiliza- 

o<‘U. It i-^ tlio f»Kjo' t ni tlii- to (fix^iiss tlip tpiostloi) of tho 

ts of io rotinii. with ])aiti(Mil;iT iviofpnpe to tlioir 

pr.H-tiral >i^uitii',nu o to tho ploiii A rritaiu luunl^or rif 

MONEtAAi! Intis tthiOo (i\- tho wtitoi' Hi t [lo \\h ST |]u[i(^s. attd liitliei'to 

Tliimtill'fiod. will ;i!s( ( ho ([o>rriho(i. 

It will t oMW’ojuotit tn ^'1 !!nit,i Ti/o At tho oiitsi^t rlto ohserva- 
of ShulP. .nid of Ivi-'T and > nit ilio offorts of itdtrooding 
iiiiii:n/.o. M.ii/o IS Au <‘'.]ioi >iin.ii'lo . I'nji m wliirli to olaborato 

tiip gritor.d oITpoIs nf iiiliirodini: mio ,1 -onos of ooiioral pritviplns. 

Tli!^ is iM-oaUSo It IS .1 rlOjl whloll nTi hn.nih' SulijtH't to a largo 

.Uiioinit nf orn.Nsing iii tho htO.l. and fiiithor luMsiiist* if lias boon 
stiliiiad raraftl 11 tlifnilglt fto |rs that! t \VoI\- 1 * got lOt'a T iotis (d sol liug. 

MM AIM' OK Tin: KK KK( I'S oK I \ int K K I >I V( . IN MAIZK, 

( I ) T]\v |HTigpn\' of a solf iPTi lii/ad inai/t' phuM is inforior iii sizo. 
and produi I ivtoirss to tho p!og<‘U\' ol a ' ross-brotl ])lant 

I'oiii t ho sami' s< iiircp. 

(-) Tho diM inaso in \ igoii! and pi'odu(‘tivit\’ :ir('()in]tanv- 
st-ltluo brcoiin s h^s'i m siirrariling gtMioratious till, wlion 

M Th.- f iU.ia.T i-ni/.' I -• /.’-o/n-. h\ j>f. (I'tOSt, 

!• :;mi, 

■tX!. K. M . ,in,l .t-JH-. )>. 1’ I . V O.aOfor.:;;. !i»n». 

( Itia I 
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:i]iproxiiiiato lu>iuozyg(>sity is attaintMl. a ])<>sitioiL i>t’ staliilitv 
is roiU'liotl. 

(I>) A ninulu‘r ot !u<»iisti(>sitias appear. Tiie ui tlu>S(‘ 

are f Dwarf ]>lants ra!‘rl\’ rapa^h’ nl' jM progeny Irnin tliciv 

own ])ollon and ])lants showing vaiKHis j^radi's ot p()llt‘n airi 
storilitv. 

( t) ditVeruiL!; iuarkedl\' in al>ility m«ov ari^ isulati'd. 

(a) IMaiitsof suiA'ivinL: strains. \\ liil<‘ smaller in size and h\\v\ 
in ])rodurtiv it V. ait^ ])erfe»ily healthy and hiiu-titnially Uunnni 
in evei'v wav. exrr^n that in sonir strains a notaMe its lu< i aoi m 
ainrnnit tif ]')t>llen is iiainil. 

(0) rnhrt*etiinii seems to aths-t tie' plants in mmdi the samr wav 
.IS poor environmental t tmditions. 

(7) If tht‘ uuml'tM' ‘ faetitr (lithaami'es piesimt in tin* tii’ieiuai 
motlier iilaiit is Lir^e. m'e«t pioert'ss to h* ano/N'^osit v is m.id*' in tla- 
treneratitm.^ :J to ti of sehitm. It is in t litvst* LO-Uerat ions that in-'st 
of tilt' ahnormai ainl thMei tive t v[s>s hegiu to ap]»ear as rtsTsMV.-. 
hein.e formerK' ina^stmt in tin* stork Imt iiiddeii i>\ tiieii iioiaiiiaiit 
allelomor]dis. 

(S) 'fhe iulnasi strains after s to I erneratmus of sel illicit aiv 
nornud and Insdthv, and monstrosities sin h as .stasl in tas^eh. 
antlnns in ears, and sterile toi ins u-^ long*a' a]»]MMr. 

'Fhe mam ])oiiU of im]H»itanee in tie* ahovt^ IS that a iieM "i 
maize mnsists ttf a mixture (*t < t.juph'X h\ Inids. tnanniously lu teie- 
zvenus, whieh alt^ t i.r.Vel'ttMl into ehmientai v ^pt‘ri^>s in Stniir to. 
^enei atloTls ol sal line. S( me' t>f T Invse tdetra mt a i v spta it'S ;ir<“ t lsiiM* 
teri zts I h V mo! t‘ ( »r less 1 tnn.dt* steri li t \' . hut st eri 1 1 1 \' is not a ue* ('s'- ii ' 
eOIlSin jlleUet* ol 1 n.hl'tMM ll n.e exrt*pt III So }al as e»‘in0ie f.leo>l^ t'- 
sieiilitv ate semreatt^tl out into eettain lines. 

( ‘<)M IWIUSON nr Jt>NKs' IM RK LINK> or .MAIZK Willi ITCK 
OK s KI.K- KKKTI LIZ Kl > l*L.\ N IS. 

It will i)t‘ ipstmetive to tlraw an aatdoev ht^wtum imre liii<‘^ ''' 
Pisifirf and ttthai i o. uetinndlv self fert ilizine pl.mts. and ih*' 1'"'^ 
lines of ni.aizt‘ ohtainetl h\' Jones after 12 emunat i»ms ol si'hiih 
normal inevmy wa\'t‘xeepl that vigour is larking. 
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) 11 (Top w ;n (* iic(‘U.stoiiM*(l to SOP j>uro linos, or niixturos of 
piii't’ linos of ])0;iH ;n\<l ooin])l(‘x hylnids of injiiz(‘. Ptnum is. in no 
jjaUi^or of hooominK ‘‘>^tin«'t. and rn-ithpr. under suitabl(M-ondition.s. 
are tlie lines of nia iz<'. Hoth jaaisanrl tuai/e when crossed with 
i(f[i(M‘ ]Hir(‘ liiu's sliow' greatly increased vigour and }>r(Klu(‘tivTty. - 
)fpi)d('l s owTi ol>s^M’vat Ions ou the inctiM.se in size of hybrids 

,,vrr t}i(‘ parents aia* particularlv to Ije n(»ted in tins (Tmnectiou, 
asare Hast s (*x])eri?neTit s with tobarro. \\lii‘r(*,oi enonnons increase 
in vi^^<air (am be obtaiueil in th(‘ \\ (if ('crtaiTi cross(‘s. The ainalogv 
hrtwiMUi p(‘as and tnai/e u hen r(Mlured to a. stat(" of genetic ])uiitv is 
I (i]n]ih‘t(‘. I nuiynidn^^ lor a moiueat that tnai/e is a self-fertili/ed 
,r<i|iaiHl that Jont‘s' |Hife lin.(*s arc ^raovn riunnnn-ciallv, we should 
^'Xjirpss no sur]inse at the yiehl normal Iv ^iveu noi“ at the great 
iurreasc <jf vigour ai\<l ]u nd net i\' it thmugli crossing, since we 
dasild be familiar with ju'^T a^ ^ocat an iucraMse in other 
v-lfdei't ili/ing Iiiav> \\heii out rro»cd. \\‘p should eiu|)liasi/e the 
iiKiease in \ igoiir ihriMiLdi < in^-siu^r raliier tliau tla* evil restdts 
.if inlueeding. Kurt her. u r ^luailil pi nhabl v iiuauit a practical 
mrtliod of Utilizing K \'igom in. m 11:0* m^t as is now being doin* 

■ itii tobai cj* alel tomatoes. 

Po sum Up. mbreil strains o[ n.iitnalN cross-ieitili/ed plants 
IV coinjiara ble iiieveiw respert witii riciiieiitaiA species or bioty])es 
'I liatnralK' selfed plant", pro \- k ha 1 t hat hoili havelieen subjected to 
i. aural select non 

IvKl.ATIOX OF \TooMi To hlOTIKK oF H IT O.slS. 

ria* I sola t i oil of )iomo/\gons t \ ]>es is t lie oU" main denmnstvable 
dlVct of inbre(aliiig. It i- true that a general rednetion in vigour 
!M‘X|!crienc(Mi, wlwcii m the case of luai/a huids t'> a reduction in 
’add (t1 aO pel (‘cnt . oi more, but th( diversify d the lesultiiig 
'^tUiins depends direetlv on the genetic coni]»osition of the original 
''i<'d)er plant, and is bkelv to varv with the amount of natural 
'’''''dug to which that jihmt and its amestms liave been subjected. 

particular plant nia\ bt' vigoimis oi' weak, fertile or 
^trrihv aci’onling to th(‘ paitiiudar cond'ination <‘l genes which it 
^'"iitains. 
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'PhK KKFKO rs UK rON TIM llD 1 \ UK KKIHNU IN (’n'rTON. 

\\<>rk of l.f'ftkc 

On \]\v ivsults ot soiiu* <»f tlu'ir whh liulian mUnii, 

l^eako and W.nn Prasad roiicliidtMl that salUU‘rtiii/.atioii ui nu,* 
variotv raiisod a luarkod diiniiuit ion in iVrtilitv as nioasuird hv tlu- 
peivoiuago (-f iruits sin iii tin* sim <nid utnu‘rath»ii o\ sellin^L Wuli 
i.thor varietios, (anitin.iuMl sidling appaivutiv hnaighl aix.ui ••.i 
marked de^uee of sterility \vhi< li i> liiithn assm rated with alx.nmii 
or inromplote development uf tin* stamens. 1 ho follnwinn 
summarv o{ the evidem e ]neseuttMl ; 


d'Ain.K I. 

l.fol.r ifml Pirf'^oiL) 



Dealing gonorailv with rha ijurstinn of .tmilit v, P<*a!o* and 
Ih’asad s.iv “ Sterilitv mav taka- Viirmus jmms. Ihus tin- Initt" 
flnw.MS tVitlliz.a liv th.'iv ..Wii iH.ll.'n mav tall to srt. mi haviri.mn 
mav nn.lmai. ,Mrtial ..,,l v aial fail I- np.-n. I il'■' 

mav <.n thr nttim lauvl (.K.iluia- Sf,.,l wlnrli. wlimi 'amli. u'lvm li-.- 
to plant' wliirli arc l omplctd r,r p ailK' >tc:ilc. 

/ )ts(it.<'<ofn . 

As a ( litif istn of tin- pt.-^ition \vhirh [.eaki* ainl Haiti I 
liave taken up. tin* follMwing ])oinfs mav pnt fnrward . 

I ) The ])e!'< ♦*ntago of holls xet (»n sidf fei't ilizat toil 

from dav to da\- through cuvnoumental eouaiU'’^ 


n. M , ii.ii n .Ml ki -«! N-’*- ' 

OMHHJ('rtlh/Hti..ri wi i’ll'- Iii'li.in ■ "O. .ti-, ,t/» .Iv'- /«'/ . 


,1 rtl.O ■ 

•W.. tv. N- 
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aipl any ol I hr ahnvc if'^ults which are ]jnt down to a 
diininul i^n nl aUility ii>.sct Unlls are expliealilc on this 
l)asis alnn<‘. In St. \ iurcut. t he jaaeelitage of retained 
in Sf*a Islaie) < otton \'ar i(‘.s 0 to 9a per cent, 

nil ditlermt days an imling tn wcatlira' conditions. 

{'J) Selling may result m da* isnia t inji nl genotv])es wliicli are 
eitlna* more iTsist ani nr' less |■(‘sistant to shedding 
(•(Midil ini'.s tlian die nrin;u;il las el't igeticous ])opuIation. 
[W] ( )u staf 1st irai 'ii'niiiL-ls thf ali'i\'e ivsults arc inadmissible 

a'N cv. idcoc'c. 

Kottiii'* rnmjjared < niinieo'i la! Kuruota with Kumpta selfed 
jni (i \a‘al's and slmwefl drat die(hliug was consifbna bl V less in thc 
s.-h-fcitill/ed plants. 


I N mt KCOIM. \M^ i'mN IlN'f'i: oK AVTilKRs. 

bralo^ai'd IJalil Tlasad 1 1 . ^ ) a lludc InaiintlKO' jdienomenon 
rli.it (tl‘ rMjif.tla'.'-i'nurc nf atitlaM-. wlihdt they believe to have 
;e.val(ed as a rniise.puoin’ -I‘ii-tei 1 ill/atlnn. In J 908. their 
rv]u' It (O', pralt in the third gen-aatinif sliowerl fiowers 

T. whirl! e rnp.diti.a' n] aliunst miiiph'rr >ie-'iiitv was presciit, 
id<’ .''t atnt'ti.s \\r!r 'aIih*’ aud ''h ! i\ <d [(■( h atid raiel_\ rontaiued 
jM'ilea. In I'.Hite howexei, I hr st,-!!ir .i-aidiri'-n nl anthor.s was 


U"' vt markcf j, 

(111 ill.' trcm-viil i|u.-n..u -i v "I iiiuIkts iH<'re i.s a 

■■U'hI.'imI.Ic Knilv of rolliiii'i.il 11 1 1 oi 1 1 M 1 1 oi i >\ ill'll 11 Will Ilf useful to 
I'Unf inwftilfr. KoUhmI, ' I imH" liif o. . iimviu- of m.ue or less 
oiualifsTUrf o! „iulifis m , oiiuUfii i.il iMiiui'i'i "'tnii m 

I. '|i'T 'fUt. ot tlif tloUfis lif M.iifs lli.it 'll! vaiiftifs wlufh have 
'.mr I ii'lfi his ol'M.iv.iiion .Ilf .itlffifl. I’livthfv. he shows that 
'-'m.ih'-MfUf. of ,,iiilifi> was uoi mi ifa.'s! m Kumpta eottou hy 
' ilftlfiati.ius o| s.'lliup, I'lil u.as 111 sojiif i.ises afluallv reilufeil. 

II. ill.s- 'aoihluo u iih I'lfi pliaU fotloU Holes ihf pifsenu of lUOU Ol 
l''ss fonialifSffUff aii't .tsfiil'fs n n i vl'l ■" 


’ •*( . ( I „ I 'j . '.i> .li’M il i/.a i- 'll > 

. J,. J'f^r rwr>fi i'i Cp 


ol .te 
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riie writer^ pnhlishod a short note on the s]>oradi(“ !i]>pearanr(^ of ^ 
male sterile form in Soa Island strains wliirh had attaint'd [n’ari aj)v 
a lioiuozygoiis coudition tlirough 0 gentnntioiis of self-fertilizatio)) 
Tlie raiv tHsaurtmoe of tha same form in t'oiniuortaal stocks was .ilso 
noted. The most sti-ikiug fcatnrt^s nf tins t\'])e. kmnvn lorallv as 
'■ man cintoii/’ consisted in tlo' complata al>scnro td pnlho\ froai tlu^ 
anthers, which wtMs' wliita and shrivelhs], and tlia prascTuc oi ,, 
large tlegree nf sterility on tlia fcmah* side, slniwn hv tlic facT 
tliat on otie ])lant twer iMio ])ollinatinns with ivamil pnlhai wa-iv 
unsuct essfnh and tliat in atinthar plant on!v<nic l)(>II ciaitainiu'j two 
seetls was ])rodnccd, ]iresumah!v as the result of a tiat nra i cross. 

These two seeds gave rise to twi» plants cntireh’ tiomiiil }|j 
a]i])earanee. Further ohservations the semud goin>rat ion. of \]\v 
cross in danuary in-2l sliowcd that of :U\ plants, mtt one was like tIm' 
tnale sterile*' graii<l])ai'cnt. All .^ho^^ed a tertain ananiie hi 
laint.ihesceitee of anrliei-s lait not more than wa> cxliihitcd (a) hv 
jnire lines of Sea l.dand. (/>) hy F . I'\. <kU-l V liyhrid^ lictwcrn j.aiv 
lines of Sea Island. 

The intetpreiiitioii of the ahove icsuit> is not simple. Tii»’ 
oec'Urrenee of ’ male sterile ’ .iftci 0 getieiatlous oj scitilig tails iiite 
line witli dunes oTservation tliat it in the :iid to nth gcticiat ion c: 
selfing that aberrant and seiid-steMle foims oi • nn»st iikelv to lit- 
produced. I'p to this time the\’ have hceii hiddeii h\- t lieir domiii.ii" 
aliehmoi])hs. 

Tlie di.HtijU tiotl TetWetOl male stcille " alld Iloitnal 1> shut}', 
and nf) intenuei liate glades aecom]>a nv theiii m tlicstraltls m will' - 
they 0 C( iir. It is thus juoliaMe that ‘ male Meide " is due t" M'lrr 
peculiarity in geimti<- e(im])ositi( ii wtm h would yield t" lurtii'r 
analysis. Its mode inlieiirame is mu tint of a simple 
as shown hy it.s rtdatividy infmpicnt oct urrence. hut it iiiav 1"' 
either a trijile or quadru])h" rei essive. 

ddie most likely ex]>lanation lias its basis in an analogy le lb' 
case o{ ■■ beaded wing worked out lo‘ Muller in /^/vcsvq;/o/e. 
the fai’tor criiiditioniiig tlie a}jpearance of ' normal "is linked 

' H.irtaift, S, i A pri iilnr m N- i m.itnl ( 

(1920). p. 29. 
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\vitli .i letJliil iactor, and only to liglit occasionally through a 

in till* linkage hy crossing ov(*r. On cruller's hypothesis 
-male sterile " is analogous to nonnal/' On the plant side the 
Mcdincnce of " male stm ilc in Si-a Island (‘otton finds its closest 
|!j[allcl in tlie luak* stenle laeta mutiition in Ififttarclciatui. 

It IS not 1 1 upi oi >a } il(‘ t ha t the Sim Island t vpf* is in a- coiiilition of 
lidiuauent iietero/ygosis. the « ( insrijinoice of wliicli is tliat aberrant 
Tipcs Will r(Uitniu<‘ In ajjpcai iii, sn ( alh^l pun^ lines tlirough (‘rossing 
(ivri'lioju lethal la< tois. I he pnssj! alit \’ nl otlici t‘(>iniuercial cottons 
iriiig in th(‘ Sana* muditinn should not Ik- h».st siglit of bv the 
oittnii lu'ccdcr. 

Kn\ ikoxmkmal cnMA!;i;>ri:N( i; or an Turns ix Wkst 
ImO AN ro] loxs, 

In t n]n ladistiix t ion to ila* - .or of lualc steiilit\' presented 
:i^'*vc, «'(int<ibcs( cie f o| .luticus <i| ,1 'vnuij.ip t\']K‘ to that described 
sv balls (1. (•,) o( ( uis on a>ioit.i 1! \ in S(‘a island rotion. ]>articularlv 
'"Waifis the end oj thr sc.i -ou In sonic seasons it (Jccurs but 
’;ii*-iv. 1ml \\licu II d<M’s -o It is not jound to a greater extent in pure 
illre tiiali in fiuiimei ( i.ii ^tot-Ls, 

in the \\ e>t Indian jieouiiiiil 1 \ wlia li lia\ (‘ been deserilied 
-V t he w 1 It er Od. an a'^'Ciid-la^e *•! • lei i c nt a r v' >]H'eies. and which 
true fttJin till nine oi iImmi' int i oi j'a t aui into pedigree culture. 

' ''Ut.lhcM (Ulee < '1 a lit lliU > n l at e. 

Till' « At ^Is ol IMI'IW 1 oiU.KN i;n\INS. 

MiinmaiA' ol tlie rau>rv h'.eliiig t^ eiujuv ])ollen grains a ud 
*l"'l trd elilbi A o sai ^ I*' gl\ eU b\ I hi ling.' It 1 1 1 b(‘ USclui tO < jUOtO 
aliah'sis, 
lie sa \ s : 

(1) l licie IS a inoitalnx due to a( eidellts id eiiv iiunimeiit ; 
111 whuh ease the leth.il tdlei t is usuallv di lie lent in 
dilleieiit tloN\(‘!s Mil tilt' saiiU' plant, ol' III ditlereut 

' e, stulii.. f inh, noil. nw-tt. u. 11< inh:i itoiv o ■'{ con-ih Oi'K'Ur. 

nuiut,^>, w nr |.p. nnw 

' rrtlMi f.u^..,^:e,aao.hto //on/.fv. , \ ( UMs., IT- UiUltM. 
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plants uf the same homozygous line, or at ditTrivi^ 
times of the year . . . 'I’liiJs mortality is ajjpaii'utlv 
not seleeti\'e aiul ])resuiual)iy does not alfeet the ratios 
of zygotes. 

••(iM 'rUere is a ])artial mortality of pollen grains duo 

zygotie iavtors. whieh fartors I ha\e found cuum* tin* 
deatli of usually a small I'ravlum of t he pollen graiio 
ill eertain fertile and stmi-fertile lint's from 
crosses, rids tendeue\' is iiihetated. l»ut is a ppairiulv 
not seleetive. 

(‘t) ddie whole, or iit'arlv tiu' w lode, of tlie pollen of a plant 
may perish hy the ar.tion <>1 z\gotii' lariors. <is lu tin- 
swt'et ])ea with t‘mpt>' anthers. In these ease:-' tie- 
al»o[‘tiini IS in)t selectivt*. 

f d tile oases wli leli 1 laN’ t 1 letU) di>r ussed . i ont a 1 >esi e U» e t >1 a n t hev:- 
is mctstlv to he ]dai'e(i m Ih'llinit s group I. The ” malt' sterile 
Jtfea rsland form falls into gia »u]) :h it is pro ha hie that eertain ite 
of pollen grain al>ortion in entton fall into eioup g. h\u it would n-'i 
i*e ])o>:silde to state tlu^ with i ertaiut v unh'ss t lo' eiiv iionnn ntai 
elfeet were eaieiull v elimina letl. 

StKKIIU IW ol o\ l !.)•>. 

i n all tin* ceUTous e.\a mined h\' the ritei . w la‘t her self -fe!! ili/.ed 
or opeJl ])oll mated, a eertain jiereentage oi till' nv ales fall to d**\ t*]''!'. 
Kottur (1. <•.) has also noted this teatuie m I ndi.i u i< a ton. l’o.'oil>|v 
lliadei[Ua.te pollination is resja uisihh' loi t he noii-ilevelopna'iit i-' 
some ovules. 

A summar\’ of the infoi iu<i t ion a\'ailahl»^ on this point i- i' 
follows : 

(1) A eertain pereent<ige of undeveloped oxuiles is toiiud H- 
all Varieties ol eottou e.\amine»l. These m- lu'l'' 
native West Indian perennials, pure Sea I'-liii'h 
eommer< lal S(M Islands. ( plainl. and l^gvjitian. 

(g) Serond genoi a t loU Segi I'ga 1 4's t ! oin e I'l isses I let wei'U I'hT 
ilidVrelit sorts, e.^.. Sea Islaiul native West I udi;iu. 
are often eliai-aeterizcd i>y a large poreeiihig'‘ 
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midcvc'lopeil nvulcs. 'riii.j ir^ay be due to imbilitv 
of tlie pollen to fertili/.e ns n eonsequence of some 
morpholoj/icid ijeciiliarity ni flower stnieture. The 
extreme ease Wiis a seereeate whose stigma was buried 
in the eolumn. ((the, .■auses of failure of ovule 
i|evelo|)]iiei)t may rest m iumpi.t ition between ovules 
f(ir loorl su|,])l\'. or mav have a genetie basis, involving 
galuetie 111 , cmpatibditv. or action of lethal faetor.s 
prrvMiriii^^ «lr\'fi(fp}iu’]it oi tin* sac. 

(3) Nn nivatiT jfrrcriitatr.' of ,,vul(‘ sterility is foinRl iij pure 
lines ticni in sun.-. 

(-1) Put'’ ('< Uist a lit 1 11 ) ])(“]'rc])ta^c o[ uiidcvo- 

luptMl (iviilcs I .in lit' l,v Sf'll -l<*rtili;'atioJL 

Si \1 MAilN'. 

(1) Tln‘ ^(tlulu^lnns ti! \j .ilr .ilid idu., Pj;isad nn t]ie evil 
(‘•(If'cts nf inlircrtlniy lU cut tun tL<‘cil r.'vniuii in the light uf recent 
uv'iictic invest iuat iuns. 1 iuui fnsr. ut :i]lc;rtMl ivdin-tion in leriilitv 
TS tiicasurcfi l)\' tlir nt r^cllt'd plsuts Tn sct Unlls ai'c 

discussed, and it is pnintcij uiii it/) ihjit the lawsiilts are not 
statist ic;il[v siguilit ;i at . (/d licit ijm. ul cnvii’uiuuentaj 

' (iiisf's n( Nhcdilin.g lu<lc tin- d.ii.i !!'t-ia luui'g acc(^])Ted for 
'Titif al puipo.'xcs. 

i'l] 'Tile appcfiraiKc ul .i ]MiTi.d dcgict* ul male stei'iiitv in 
hc.ikc's culture, > is hiuuglii mtn dm- wttli uiiscrvatinn.s made hv 
Mther wnrk'cr.s. and it is tiluaght licit tiic i asc.^ u| ctiiitahi'sconce 
^•hstMAA'd hv him arc cither ul i (te fi)\' ii uiiim'utal type ur due to the 
'^'‘itreg.itimi nf lei hal>. 

l3) A < asr* uf cumpletc " m i!c ^t\M it;iy " m Sea Island coTlon is 

"'Usittcred a:-* due tn ;.jeUe1h cau.'-cs, 

( U ^ nutiuued ii\lue<diULt ha- unt (uam huiiid lo residt ill 
('t'lgressivc diiuiuiit nm in leriilit v ,in measured l>y |a‘rc(mtage of 
"\'d<‘s set. eitiier in Sea Ishntd (ll.irland) m Kiiiipita (Kottuv). 

the eunti’ar\‘. it rs clear tlcii nihreedimi may residt in the 
^siii,it|(»a uf t\-pes Miuiv resistant tn shedding than the conunei'cial 
Hiice.stora. 
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(j) C'ontinucd inbreediii" docN not iiocessurily lead to storilltv 
as measured hy abortion of pollen grains, for sm li abort ioii is u,)t 
more frequent in eloiuentarv s])eeies or pure lines than in 
eommereial storks or lirst generation hvl>i“itls. 

(ti) The position of eotton wlien hoiuozygoiis is analogous t,, 
homozygous lines of maize, or te) pure lines of a iimiualh* .^elfed i rup 
sueh as the garden pea. Iniu ed lines ot rot ton are in no w^v 
distii\guishal>ie from rommerrial storks except in a redurtion 
general vigour whirh is usually .sliglu and of little ronsequeurr m 
those engaged in rot tun breeding. 



ON TJIE PROBABLE ERROR in VARIETY 
TRIALS WITH PADDY* 


RV 

n. S SAHKAlt. L. Ai.., 

Ihmhi, r„v/rA Rainfu. 

l\M)nv lu'iuy tlip luaiii rn.jj JJI jjinsi p^iits ni bulia has. of 
LiU'. rporivod ruiisiricrahio attontioii from tlio various Agricuitural 
IK'pai'tiucJit tfip ulijoct Itpiiig chiojly to liial oat varieties that 
will give liic Diawiunni \ i<'K[ to tlio cultivator uiuler Ins couditious. 
Ill sue! I \so[l\ it lu't|U''Utl\ !m‘coiiu‘s jici rsNaiA' t o ' 'ourpa re togetlieror 
witii a <‘iioseu “ staialard a l.iigo uiiiilImu- of \ arielies. Aeeurae.v 
isrssential iii siidi Work, and ain' inctiiod tutlicr of laving out the 
ix]M'riiJU‘ntal plots or of ihOM^jivtuig (ho icMilts whndi lca(l< to 
iiivieased accuracy is t liort'}i uc <U ooumi [ oi ahlc value. Much lias 
borii aritteii alMiiit tlie cstijujiiou oi piohahh^ error iu valuatiiig 
the re.sults of tield ex])erinicuts. (ho the usual inetluals of esti- 
liJaling tfie pi'i>}iai)le error appeal (" j(M(l to >t‘[ inus under'CStima- 
'■'‘11 of the results under eeilaiii Held onjiditinns wliiidi arc Uv no 
tiit-aiLs of unusual occurrence, A stud\ ot the jU'olheiQ l>y different 
'Uivs of loipkiug at the ^e.'^uhs may. theieloi'c. he of interest. 

rhere ari‘ iuiiuiuerahle factni-, that a fleet tlie yield of ]>ailtly. 
lle-se may he |d>ieed uipier t 'a o t a tegorie.s. c/:., those that arc 
iiJteiii.il to the. plant and that are * xteiiial. d'he internal 

^'^'hirs are res[iousihh' [or (lie purely varietal iliflVieUees in yield 
the difTermit varu^ties. .uiii it the ohje u ni variety trials 
t" ih-arly hriiig out this dillert'iici', Tliis impliv's that the external 
h' toi s should 1‘eina ill eon.^t .lUt lor all 1 he \ ai'iet ies undi't t rial. i>ut 
tlii^ hp( oiue.s impossilili! iu juan tu v' under most tield eoiulitious, 

I'lrst ui all It IS iiupossihh' to gel Isind of even fertility. .\. 
lii'l'l whieh a]tpeais appro.xunateh' uiiiiorm tvoiu the gi’envili r)f a 


t'.tjK'i' iv*>vd .a tli‘‘ ltii)i.4u fciv.triio’ ti'iisa'‘'^» nutlvBo\>, l'J-3. 

( 175 ) 
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crop sliows largo variatii>i\ when harvostod aixl woigluMlin 
isiuall plots. But goiiorallv wo cannot got ovon sooiuiiigly iniiioriu 
land. In the particular case to ho discussed later there was a diiler- 
oiico of about 4 npor i-oi\t. in viohl hotwoon oiio end (0 the lioM aiul 
the other. It luav oasilv ho understood that this order of dilfcivihc 
ill fortilitv of tiio laiul inav ^juito oi>souio. tlie results of nnest (‘pauiti- 
tative exporiiuents. 

'riien again there are luaiiv other farttas that iuduc(‘ nnn 
ill liolcK-xperinu'iits, If the land i.-' not evi'uly jmililliMl ami 
wliivh has ti> he ihuH' Ih'Ioiv jilautiug. tlia laml i> h‘tt lu Immpsand 
holloMS. ami these luav atfeet the ilitl'ereut varieties in (litlereiil 
wavs. Blanks are smuetiiues eause.l hv pla ut mg weak seedlings 
Heavy shiiwevs inav Imrst tlie ■' ails " aiel \va.^h awav a h)t ut tlir 
idaiits near the Ine.u h. .Vnmiah sueh as nahs. rats ami liinls 
times damage porti.ms uf the m.,,. 1 here mav I.e mistakes m 

harvesting, threshing ur weiglnng. It is the ,Maairr,mee uf large 
aeeideiital erruis uf this kind that ma\- iipsel the resiiltsul e.\|ieii- 
monts. But sueh erruis mav he eunsiderahlv reduced ll the e.\])eri- 
meiit IS earetully Miperviseil. What eanm.t he euutia.lhd are i!ie 
small \ariatiiius uf the ahuve faetuis ,iud the ei im|.aral ivel\ huge 
\'ariatiuu in the iertilit\ ut the l.iiel. 

Mr. Huhhs drew attentiull tu the vel\ laid elTeet ufvarlatluK 
111 Suil fertilitv un the n-siilts uf experiments mvulvmg the 
uumpansuuufvieldul mupsasearlv .,s in I'.tll.' Tu disc, amt sueh 
vanatiuiw he siig-msted that the e.xperimeiit,.l iihus eump.iivl 


should he as lung .tnd as n.n ruw .as praitlrahle .ind along side ", 
one .iiiullier. ■■on the ulpviuus prim iple that while sm, ill 
variations in the fertilitv i>f the .soil will he iieiit rali/.eii h\ p'te 
allothel to .ill extent ]iloport lolial to the si/e ol plots. an\ hu,^ 
general v.m.iti.ui is likelv n, he gr.nlual and eolitiimous. ami ll»' 
Hierefore the ]ildhalde llornml illtferem e of lertllltv hetweeatiV' 
small a.ljoming jdots will v.irv nmre , ,r less di re. t 1 v as the .listaiio' 
hetween their . etilres. as their hieadth." The result .'I t 

ex].eriment might m fart he inlerprel.'d with till- aid oi Imtl 


.lyrn I Oil , \ I. Rt. I. 
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,, li ves .Irawn l.y testing tlie I, -rtilitv „f tlie land Indore startin<r 
tl„. exiH'iiineut. as also liv puttiiij/ nonnallv I rcated - controls 
iu ,.verv alternate plot tlirouel,„||, t|„, ,.xp,,niuenta| field. He 
vliuw.'d how otherwise inisleadiiijr ,,.,|,|,.s .-oiild he discounted hv 
jiXMJis of tlirsr h*rti!ity 

Sin. e then a eonsiderahle l.teratuee has e,,avn up abroad about 
■ he eaini.ition and value of probable error-, in lield e.vperiments 
In India. .Mr. |•arnell. working u,tl, paddv. showed that under the 
renditions of his trials on ealeluHv seleeled land, plots .)(/ .< 4' 
e.ivi' ,1 little more than d per rent, probabh- eir,„ of the diderenee 
iiftwOiMi .ni\ tw.t will ‘II ,iuv U’iuiIhm’ up to ,S strains wen* 

i]i( linli‘«l nt any our sriies. rarli stiaiu S to 1*2 tiiue.s 

tot hr si/r df T llr tirhl. 1 

Thr alM>vr j.iinnplr. wrir iitilowt-l m laving t.ut the rxperi- 
ririital j)lots tdi' patl.lv \ anrt\' ti iais at t hr Katikr I'ann last vear. 
l!if‘ lirJd.^ Wrrr ld*rr|tt|\- hwrlird aiaj Wdur k'Uowii to hrihdt at ilfT 

IU u itltli. was diviklrtl 


i« a!»lr. Six varirtirs — 
lu«ir<l m I lir s(*rirs. and wore 
I'rjiraTod tru times. Idle 
Inirs and wei'O gi'uwn 
Ural riy hut epual nuinlier 
i out \>v 
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It may 1..‘ spen from tl,P aIhwp tuMo that tliore is a large amount 
„t variation in yield of till- same varietii-s in difTerent parts of the 
I,,, I, I, It may also l,e seen that gave higher yiehls than the 

iiraiTst ]ilots of Diidhsar ami Kalanidan in everv ease, and !P7 per 
and 1:.' per rent, iikjic i espe( t ively on the means. These 
.ililerenees (jught to he enough toelearly estahlish tlie superiority 
„[ No. .-)! over Dmlhsar .and Kalanidan. But if the relative 
jiuMllolls of the plots he Ignored and the dllfeienee of their means 
I, judged hy it.s liiaihahle erior given m Tahle [I helow, the results 

nu, not Iff fnliSlilfliMl dfcislVr. 
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‘ "ii' liisi\'(' nvsults (if ( (Hn[i;nis()U'^ »>1 thi' adjoiuuiL!; ])!ots it 

I'lf'ai' that a vwv larj^t* ]iai t <if rlir fi rf] was due Id variatiou of 
‘♦‘Utility aud ooiild lx* disi (unitfal K\* :in a])])r(i]U'iato niodilirat ion of 
Usual statistical nuulmd of t (inniarisdU. 

lu arriving at tiio ivsults in TaMc II tho innaii yield alone 
t'cen t aki'ii into c( uisidci at ioti. ont irtd\' disia'garding tho arratigo- 
'd tlH‘ {dots, 'riio wlin|(‘ vit‘ld undtM’ oaoli variety was in 
' I'ulkod togotluM-. and. had it not been iVM essary to work out 
I'fohalih^ tuToTH. it Wfiuhl have been more aceurate to bulk them 



4S0 


AORICULTimAL JOURNAL OF INDIA 


[XVTT!^ V. 


at haivt‘st so as to iivoid mans in threshing. <lr\ iug, weigliiiig, 
'The olfjeet ot having juu vow ailjoiniug ph)ts is. howt‘\'«M\ to diiuiius}; 
the etVert of au\' (‘oiitiuutius variation in fenilitv of tlu‘ lainl. lor 
when tlio indiN'ithial ditYerelires are worke<ltnit from the art ual \ irhfs 
of a pair of narrow plots lying alongside eaeh tOher, tlu‘st‘ di1Y(M*eru (s 
owing to their being deri\-ed from within a uari’ow stiip. are ])rarti- 
eallv inde'|)tmdent even ot \aM\' lai'ge roT\tinuons variatijois of 
fertility. 'Idu^ probable error of the mean of these ilitTeianeas is 
therefon' likelv to be relatively small. This biings ns bark tn 
tlie suggestion of Mr. Pobbs piiotetl above that I lie eojitr -I ■■ 
‘’standard shoidd be grown in eveiw alternate ]ilot. A- aw 
dlnstration of this the result of a trial <-onsisti)ig of tinP twn 
varieties — Ivirlv ludrasal and Kalamdaii air given below . Tlie 
series was also tiled in, the same land a< t ho iithei' series ‘''leru in 
Table !. 'rlu' ])latl of the ex ptu imenl al jilots w ith tlonr viekh 
and ditYeren<'^^s lunwoen earli pair of pints m favour of Kalam'l ui 
slirwvn as - an^ givmi in 'I'.ible ! 1 1 . Tho \ iold ot indiviihial pints 
.nid tlie ditferoucos art' given in 
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hililf l\ shows thf result of coiuparisim wlien the diffiTence 

|,ftU('en the two iihMlis is in,.as„|.,,,[ |,y |,i„|,al,|(> (‘Itoi-. 
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hidid Itii the avt-ragD. Tahir \ slmas ihr ivMilt t>f rt uuparisnii wheit 
’hr mraU thr < 1 1 lit*! r ure - litUx'ii-ru jialfs ol ad ji lUUJig plots is 
iDiuj)ared w M li its piuhaltir Di r..]., Tji,. it'suh tiiiis arrived at is 
iUdu* what \va.^ rxprctrtl 1 1 om t li r I u 1 lu I u'l of ditlerfUices in favout 
(4 Kalaiudaii, 
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Ihit wIkui il ni' s \ arirlti‘s ha\ »' to 1 m' tested lor \ ield, whitdi 
ajm-s i]iip(‘i a 1 1 S i* lu daaliug u it h rt < 'p> li ki* padds' ill ss hudi a large 
of vari(*lu*,N have to hr dralt uith. the s\st(>n\ of growing 
^^hiUdard in (*verv alti*mat(* ]hoI takes miieli more land, whitdi is 
^*"1 iilwas s availahle. and also mm h more rare and ti'ouhle in 
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Imrvestinii. weighing, etc,, than the system shown in Table I s„ 
the former must be avoided if possible. At the san\e time it is n,,t 
Possible to subjert the ivsidts of dhible I to the same treatment as 
in the « ase of 'I able V to briitg out the true signilieam-t^ nt the 
ditferenre between any two varietit‘s which are iU)t alongside* each 
other, because the diiTeretU’e in fertilitv between any ]jlot of 
Indrasal and the nearest plot of. sav, Xo. ol mav be cmsehu-ahh 
on aci-omit <»f tin' distam-e between thcni, and the error d»ie to ihi< 
rause alone may be large. 

d'he ditlicultv can. however, be overciune in tlu^ followi]).: 
manner. Aiiv of tlie varieties may be taken as a standard. Thr 
vield that this would have given in each ])lor is estimated by dividiULi; 
the ai-tual vield of tlu' varietv grown oti that ]>hit bv tlie n\eau tm 
that variet\' and multi])lving the quotient by the mean oj tin* 
standard, and is marked to anv scale (Ui tin* centr.d line «)! the pint 
<.na diagram of the ])lots. 'rium a curve (Platt‘ \VI) showing th,* 
c'^nmired variation of butility is drawn a< ro<s the ]dots, the niivr 
being sntoothed out btuwetm the polnt'^ markt‘<l. 'Then tlie artiin 
viehl of eaeh ])lot of each variet v isniarkcil bv aiw eouvenicTit m.uk 
across the ])lot and tht‘ ditlerenct* i>etweei\ that actual yield and the 
estimated vield of the standard variety m the .ame plot as detei- 
mnmd bv the area between the mark and the curve is measuid 
Tht‘ results art‘ then treated as if thev represented the aetiia! 
ditferem e of vield in earh plot from that of a c»u !vspouding staudani 
])h.t the mean •>! thes.- ditferemaw and errcU' of the ditlerenv 
being iaih-ulated as before. IMate XVI (‘omluned with Table \l 
.shows the leMdts ,is raleulated on tlie alMwe Iwics and mav he 
lompared with d'ablr If giving tlie resub.- as eah*ulate,l v it!H*ui 
rttereiue to the arratigeiuent of the ])l<us. X*:*. ol i> tank- 

as standard 111 both cases and the ]>ercentage ditbueiue U 
calculated on tlie mean vield o! the estimated Xo. .il. 
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Tt \vil1 Ih‘ soon from the alM)Vi‘ tiguivs tliat tlu‘ vari(‘ti<‘s r.^ !„. 
compaivd i'v >Tatisti( al lurtlmds with soma assnranra ihiwu i,* 
(lifferonia^ of ]>ar rant, on tiu' yiahl i>v disaomitiu^ vaihitiinis n, 
fevtilitv whiih would otluuwisa iiiaka tha *urors too lanj;r. 
anothor sarios of trials aoiisistnu^ of S varu'tias a ditTaraura i*f 7 |m., 
rout, lunwaan tlu‘ two luaatis ]>rnvad to ha siamtuanu whiai 
i(nu])ara(l oi\ tha aho\'a liuas, 

'rha ai'ova luathod is nadiv an aximsiuu of tlia pnnripli' r,i 
comi^ariim adjarant ]>has liisttaid of rMiupariu^ aat ual yialds (,l 
tw(t adjarant ])lots w a miii^aira th»* artual \ laid t >1 aarh pint 
with an astiinata<l vudd of a standard \ a i irt \ t lia saiia* j)]..!, 
Vhara is. liowavtua niia ohiaatloii !<> it that tha astim.itad vh>l<l 
of anv |d*>t luav ha uuurra^sari!^ tnauulhad <‘r ladurad Ullla>s til,* 
variatv salarttai as standard fm jiiakiuu tiia riirv»* }ia])|>an> tn hav.- 
haaii grown on pint-- tliat Lova an imusnalh’ ar.anata indox nt tiir 
vanatmn in fartilitv of ilia t-ald. ddn^ difhndtv might hr gut uvn- 
l*v tha mathod of mu ra^-^na* appo-ximation. taking anv of t!;. 
other variatias, sav Dudh^u. a- M;,i-.iard for a raviM.ai of tii-> 
anrva in Plata X \ I . 

But It was thought that a sormdrr uuUliod would i‘a to plot ti:-' 
fartilit\' aurva h\' taking tlo* maatl, of lairh U* (U^rrut iva six -jiluts .IS 
rapresentiiig fartilitv .0 tlia point ni tin* .rutr.- oi tha six 

' *■ ‘‘ ^ I opi c-rnt fa[ T d It \ hrt wami atlilT) 

i> ' n i: } y ^ _ !) aiidH: 

atld so on. Thl'^ \ alua is a\]U^'s'^a(i as a p^o mtaga ot tlia lUa.ili 
-dl tha \adrus thus arrivad at. or. in otfiri W<U'ds. of l l.a nir.i’' 
fallditv. ' Tha valua for tha thi'ra ](lot' at ait liol’ and raUUot l'> 
ohtainrd ni tha ah-ova Wa \- hut r.m l>a ( ah uhOad in tarilLS of t lir ni'a'i 
fartilitv m pro])oition to tha artiuil and nu-an viulds ol tha 
riat Uail gr< os 71 07 1 aarh of t liasi* ami ]>|or s. 1 han a all I \ a Is dl.l 
h V ])|oT 1 1 n.g all T }|4'Sr S* a I llaS. tlia r u j'S a hall ig s moot had out a^ ' ♦ i 
(Plata X\ II). |‘'or aojivunianra i r afarauaa t itls aii rva is «sdk‘d ta 
normal fartdits (ursa’ or simpls '■ normal. Nhos tha a>t«i.n 
viald of aat h plot uiidar aaoh vai lat v axprassad also as a par< .'iiiav 
oi tha in(‘aU faftdltS' IS ronipalarl agidust tlia normal oU t 117' | 
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It will bo seen from the above Talile that the results 
similar conclusions as were reached from Tabic VI. 

The instances dealt with in. this paper show that variation of 
fertility of the land may so affert the yield figures of paddv tlwt 
the results of comparative variety trials mav be underestimated or 
overestimated unless particular care is taken in their interpretati.an 
The probable error certainly forms the basis of the value of sin li 
results, but a large part of this error mav sometimes be .hie to 
variation of soil fertility which slioidd be discounted, as lar as 
possible, bv appropriate means. So far as the estimation of probahk 

prror and for that matter the accuracy of the results is concerned. 

the effect of this variation can ho reduced to minimum l-v rcdiinnc 
the distance between the centres of the experimental pilots to 4'. 
and hv comparing only plot.> lying alongside id one another. 
Greater accuraev is ohtained hy looking at the restdts itot in lum|i. 
i.e., the mean, hut in the ilctails of which the mean is comin.'ieil. 
That is why we sec in Tahles IV and V that a uumher of detailed 
comparisons gave greater accurai v than a liimi. cmuparlson of the 
mean of these details. But a direct comparison of adjacent ]iloiso 
not alwavs practicahle. partii iilarly when a large ntmiher of varictn- 
have to he dealt with. This I'an. how.'vei'. he indirectly done a- 
shown in Tahles VI and VIII. Of these two methods the latter o 


thought to he the more accurate as it gives smaller errm-s on the 
mean differences with the ' normal" as shown in TaMe ^ll. 
though for final lomparison in Tahle VIII the errors hcc.nue 
comparatively larger owing to their being multiplied l.y J : 
hut that keeps us on the safe side. It will however reipiirc tuvtlier 
tests to establish the relative ai ciiracv of one or the othei ol ilicsc 
two methods, and interesting results are c.xpected trom this vcai s 


trials. 

Lastly, F beg to express inv gratitiulo to Mr. l)obl)S an*l " 
Mr. A. y. Lliil, mv superiors in ollirr, for inaiw \Mlual»!e suggesh«>ii'’ 
in the preparation of tliis ])a])er. 



THE OPERATIONS AGAINST THE BUD- ROT OF 
PALMYRA PALMS ON THE EAST COASTA 


W. M. |;aK. M.A.. ii.Sc.. 

f / tt> M >1' olo;/isf. 

l'>ri)'i:(»r is o (lisoosr of ]ialnis in l^astern and St)utiiera India. 
On tiiu palnivra it is found in tin* irooghly District of Bengal, in 
l\i>tna a! d Dodavai'i Disira-ts on the east coast aaid in ^[alabar 
histiict on the west i oast ol the Madi'as Ih'esidency. while uu the 
riKoiiut ])alni it orcuis 111 Dodavai'l DisM’ict and on the west 
iniist from South I\anara tiiroiigh Malabar and Docliin to Travaii- 
mrc. 'The lirst s\-m)itoitiS *‘1 t he disease are the cent ral leaf or group 
itf becoming ]>ah‘ and dying or oue or more rows of spots 

a[)]HMring OIL the gieiui blades oi the hsives, \\ lien the crown is 
iliS'stM b sjH its. usuall V fi'i ail < tue to - ix iiirlit*-' in iliaiueter, aic found 
nil the Iraf-stalhs aiel on success! \i' leaf -bases towards the soft part 
o! 1 he st oiu ; t he bud is i ot t en and in advaiu t‘d cases emits a nauseous 
MHcll. The .lisi*as.‘ is said t o havtAi iiseu in <iu island of the(rodavan 
liver .iIhuU IS'.MI and to have tiiereascd till it assumed epidemic 
term and attracted notice of the AgrieuiTural Department in 
Next vear Dr. Buth*r^ determined the ])rimary cause to be 
the fungus /V/y/o/yAZ/eov/ /r////oVo/w autl suggested measures to 
...I, A, a Hr .lisrasr. Thr mam poiii! of thr suggestion was the 
Inn, ut ion of a spr, ial stall unclrr uliom wouM work groups of palm 
rlimlHUs who xvmihl rut oil thr . rowus of ,lra,l palms and burn them. 

I'lif [olh)wiug isaiiarrouut of the operations that were autiated 
m li.e Co.iavari and Kistna I tistriets .igamsl thisdisease oil palmyra 
palms. In Deeemlier litoti. trial measures were begun on a sma 

I'.,.,., n .„, u,.,:.,„„.i s.., o..n a Ur- y '-'f’yrTr'S 

Ilml,.,-, K. .1. s.,mr ..f IMno. .l„, n J.or, h.d \ -'1. 1. l>. 

"•t ! CfluHJ IH llulM. .Vt/H, Iki4. Agri. Hot. 60 , » e- - • 

i -167 ) 
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scale in a part of tlie inferUal area to ^ain experieiua* and to m'o 
whetlier the measures were praetieahle. for there was siuue (h.iil,t 
and hesitation in umh'rtaking remedial measures on the larj^e srajy 
that was ol^viouslv required. Plie erowns t)t 40,000 dead piilius waiy 
eut off ami hurned. and it heeaiue evident t hat the ditluadt it‘s, though 
great, were not iiisurmountalhe. A(u-ordinglv in June 1007 ojaa-a- 
tions on a lariter seale weie Oegun in Amalapur 'Taluk . that jtarl 
of the Oodavari delta Tetweeu the tw(t tnain hraurluvs of thr rivtT. 
Four ]>artie> of ta]>pers. u ho ahme coidd eliial' the palms, wviv 
orsanizeil under tiiree myculogieal assistants and an agriruhural 
demonstrate)!'. Thev went Iroiu tuie end of srierted area tn tin- 
other and during |0o7 eut I 7o.*J-JO dead palms. 'The work was tliiai 
extended into l\amaeliaudraj)ur and ( nraiiada 'I'aluks and isrpiiin 
dead palms were dealt with duriULt loos. It w.ts iouiid howa-vei 
lilthei' une.xpeetedl \' that. \ er\ simui alt-u all the dead tosvs m a 
vdhige had keen eut. uew ease>. appeared in i i ui'^ide i a Ole 
and the statf iiad to la* drought lan k !'• deal \^ith them. lino 
during 1*007 ami lOos Amakquu ’Talidx wais eomphuel\' woi ked nvrr 
three times, it thus hta-aim* oiivioim that the luouval hetwem 
infeetioii and tlie .ippearam e of outward >\'mp!oms of diseas.* \v.i> 
lunger than was ant iei])ated, a! id t liat eniwrtpient 1 s t hi^ met hod itii 
the statT as ^am tioned then < o)d-l not mp.* uith the di>ease. I li*' 
changes in stai! were also a diilieulty as rlje mveoingical assistant** 
eould not ho s]>ared for hmg a nd tin* re\'onue in''peitors \s im lopke fh 
them wcte f jaM piout ly eh.LllLted Ih-Sl d eS. o ul ^ ajeilt rd t he Illtt ' t' 

area was heing dealt with. Fi om ( >etol)ei lOos ae.oidinglv a new 
sv^tem Wrts. 1 n t I'oi i need wherrhv a et ua ! t tit t lug and hu MU ng ’'Wi '' t > - 
carried out i>\' the ta])pe‘is and villaeo ^m•v uit.^ under t!u‘ dm 
of the village otheer. upon whmn wa> thrown the re.poii.^rhilit v hT 
getting the uauk done. 'Tlie memhei'-' ot tlie s])eelai stall th-l 
relieved h.*rame mspei ting olheeis. 'I'lns wa^ the aim ol tlw 
system, hut only gradually did it take rth-' t in juaetiee. ami mO 
1020 when the iN*>! .\rt wa> applied nwis it iuliy le di/ed. .\not!ui^ 
<«‘reat jmniovenn-nt \\as the taet that tlie \\ Imlo ot tin od 

^ ‘ , , I i ,.i 

area m t.'<>(la.v,i 1 1 \\a,> hnmgiit under opeialiouat the em 
and that <d Kisi na in 1 01 o. 
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W li I h* I 1 m‘ \ il < >(lii <*i was um A' t a 1 x m 1 1 lie v i flage oil revenue 
,lnt \ . lie n<>te«l tile jMJsitinii <>1 drad tiros aiitl airaii^od to have them 
(lit. At lirst tile tiniiks wnr m;irkr<l with paiut. hut the niarks 
woiv <»hliterate<!, hy w ra ! hn iu^. t roisters waa e iiiaiutained from 
11114 showiu.t^ thr survrv uumhrr of rvea v hold in wliieh disease was 
found, and each luoiuli thr uumlHaw ai disraserl palms cut were 
tuiteied in the approiniatr ])hr r^. 'thr rr\ (noir ins]jeet<jrs (diecked 
the ]iunil»er of hr<id!r,^s palin', in t lir tirlds. notrd all trees that had 
iiusse(l and Inni tli(*iu i iif, and also [laid thr i.aitting eharges 
which at dilTerriO timrs \ ari*H| jinin | to l! aiuias ])er ti’ee. The 
liitliriilt irs of int! <Hlnrin^ an rnti]vl \ no\ rl and litth‘ appreciated 
lartlnxl of dralin.n Aith a disiM^r wrrr \ t‘r\- iral and ie([uired patient, 

I iiiitiiuious rfloi't to o\ rir->mr. (iia inall\' as rlir veai'S passed, the 
uiii'k w as hrt t rr d< in.r a nd t hr tivr uwiitM' w rrr r\ rn indiired to hear 
thr of riiTTMirand ’oi;Mi;n.Lt. ‘h'l- <i“.'\ in^ that tlirv did <a)ine to 
ll.ivr SMinr hrlirf in T 1 1 r « i pr la 1 in n, and Il'otU 1 Ih a oUWards tllC COSt 
nf thr sprrial ^!al^ Wa' pra ( ■! l- a I i all tiaO I.“ll to l)r charged to 
Crvrnmirnt funds. 

4dir rr<an'(l nf ihr nniiih*’!- ■ •! dis'-. jiahiis dealt with 
.naiualU' dui'ing tlir tilt*cij xcais tin- . iji.a at ions have been in 

('Xistrlirr is givi'fl lU the tat-lr i-U p. 4UO. 

Kilt' thr sain nf . nn\'ruirU' ir !r' ‘rd!ng thr iigures the 
'incasrd palms wnr divid. d into li.ir ■ I ilrgiHit's rorrespoiulillg 
'■"lUrwhat to tlir s^-ii.pt oius m ini' .ji>ra^r. x’l/... (1) do(d mbn^ 
’!' which thr rrntial hat! lOoiio .-I IraVr^ Was dead illdica- 
lii'it tliaf thr gi'MW inn ]ioinT -wa' drad (li) cr/a'an//// ntfcvicd 
]p_ wlnrli It nr nr nioir ui lir' hrA rs had r lia rar trust ic roAs 
"1 ^pofs m.diraiitig ti;a^ tiif Lto'\vinn p'tint was still aln e> and 
!’h ■ tf >rti I’ljlii jffdih'' Ml which tin- piesrinr ol the disease 

-as drirrtrd h\ stnppiim thr|ra!'hasr Irom ji.dnis that showed 

svmjitniu^ «'t disease lail liiat giiAv in the vieiiuty of 

dt'fiii nr lUitwai'dU' intretcd palms. ^ lassilied in this waN. the 
Jiun I hr is gave inforir.at ion as to tlir prog less ol the operations, 
as tlir mitwanlU iidei icd and mwaidly infected trees 
weiv given a rlnm. e of ircrA riy Kreausr all their diseased tissue 
r\ri?5ed. 



\ fUnlMi' of iK(httf/r(f j^ulnts ri(/ (t /( utiafl fj. 
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Una iURl n)OK ^ < n).si(hMal)](. miin})er of tJie dearl trees 
(.,ii wen* “ old cases that liail dwi] in previous vearH, so probably 
tl,e uiiinber tint died in 1 !M)S was about lOd.OOO and the 91.849 cut 
in |!Mi9all died that vear. Fnuu 1910 to 1912 Uie number of trees 
that died amuiallv over tJie who!.- aiva was fairly (anistant (from 
vevfuty-four to seveut v-niiu* t housaiid) aiul considerably ])elow the 
jaevioiis lioures itir ( loilavai i I list l irt aloua. Attention was'given to 
writing the \\ i>vk done piim tuallv as suou as sym])toms appeared and 
tii extending th(‘ aiea of operations to (“iiibiace all outh'ing infected 
villages. In I 919 t he numbiM' o| thaid j alnis dro])])ed to oS,4t>9. and 
then* eoidd be iio doubt that the iinuhod oI cutting and burning 
I roNN'U'' was having a/i udlueuce in iowci ing the niortalitv due to 
die tliSfMSc. Still tln' redmtiiin 'eeiui'd toil slow, a lid au eudea\’our 
made to deal ^s ith tiist‘.iS!‘d tia-rs bcioie tlie\' died. 

A fairlv large numbtu i.f palms -IiowumI the ]uesen'*e of the 
disease ill the .!p{M‘ar:iner m| a row of spiUs nii tlie green Idade of a 
it'af, Snell palms li\'cd 9 .r upu aid> < d t liree ,md a half venrs before 
llu' t eutia] group <d le.t\'e'- dird aud tiw t i'<‘e wouhl lie dealt wdtll 
during the oidinaiw roui''^ cf the operaiioiis. All this time the 
liingus rould spread from tiirm u> tliru healthy neighlxnirs. It 
waslouiid that wlnm ''Ueh a leaf juntruded [nun the bud and l»egan 
te Ipen. the lUVridlUm de\-eh'ped i Uj tie' ^lirtaecS of tllC sputS aiul 
j»roduee<l s])orangia in la\ Minablr < iieumstaica's such as wlieil 
tlii'i'e was dew in tlie cold -rasou a liiglilv iiioisture-cliarged 
atmosphere dining the monsoon. In liie <4 water, tlie 

^|)‘iiaiLgi.t discharged /oospoit'> fieidv'. and their position on the 
icjunoNt leaf (d the palm was an e\t ellcni ocie for dissemination by 
d!ip])ing on t lie su]»poH mg ]>alm < u i o lower ones or 'by l ain splashing 
the zoo.^porc-rharged ilrip'^ of ^\ater on the leal to surrounding 
t'ulnw. 

It was also tound that wlnii the hiugus was ])enetrating the 
hiid. wliieh is from one to two bau in huigtln about tin* level ol tlie 
glow ing.pnjut . till' base ot the expanding h‘al was jieuetrated and 
9s nssue destroved. residt^ng in the leal withering and presenting 
the usual sv lupt uiiis oi < 1 istsi se , and .is the 1 ungus was in the ^ K'init\ 
of tin* growing- point the latter s death (hcui'i od within u short time. 
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l^ut wliei) till' fungus \vas ]aMuu rating t lio I)U<1 at a higher level. \\w 
t\»l<le»l lamina of a young leaf was ]>euet ratial. au«l as it was 
(le\A*loping aetively it so()n pushed out into the air and expaivii',!. 
])resenting the symptom nt disease rousistiiig of a row nj 
e.liaraeteristir spots on tlie expanded h‘afd)la.de. and seeing i hf^ 
fungus wa- at a sutlimmit distaT\(a‘ from tlie growing- point, all 
the <liseased tissue i>t tlio leases, stalks and hjades of the leaves 
eould he eiit otT lea\dug a mass of tniueated leavtss around the 
living growin.g'pnint . It was found hy tiaal in several villageN 
in different parts nt the intt'r(<*d aiasi. hnth in the delta and the 
iiplanil^. tlial in an\ seasiMi. if this uuins tif t issin* w<is four m< lie'^ 
hroad and Nix inelnvs high, tin’ grow ing-])oim would not die hui 
would in ninety-tour per rent, ot eases pr<Mlu( r a new ernwn nf 
lea\'eN w hu'h in t\\<' x eais iu nuav wnuhl he .is large as the 
erigmal erown. .Vn xmui un it het aiue ap])aient that this kiiei uf 
thing eould he dulle. 1 tiled tlu* experiment oil ever V' eeeasion | 
eeUlld pei'suade the owner tn .dlow me ti' operate oil a laisie and .H 
these eured trees heg;in [a mul!i]»lN tliiougliout the area. ])eoj)lr 
began to see tiiat thtue was seine real tangible heiaUit in siu h an 
operation. So it became possible to have these trees treated, atnl 
from hebruai}' in Ki.-tna l)i.Nt!iet .onl .lul\' ei the saiur‘ vtan iji 

fb)davaii ]>i>tiiet tliev weie delmitelv II'.I luded in the sr<»pe of ih' 
operations. 

e w ishral u,ow to d* <d w ith dl>e,i^ed jndlns at all »“a rlier Ntage. 
ev'eli betoie out wal'd - A lu] it ojii^ a p] lea red, so eX]ieniue|)ts were luah'’ 
wheievr'i' ]ios>ibh‘ in exaiiiining apparent U he:dtltv ])alms in tiir 
virauit V of dead and out.WardU' Itifeeted olles bv cutting olY leal ^»asr^. 
an<i it soon berame ap]iaient th.il a verv eojiMderable uumbei' tlril 
showed no outward symplonis weie distatsed. Two examples will 
suiiiee. in Si*pteiuber lUltiat \ ijheswaram. wlnu'e dead trees liaU 
])ersistent iy <ip[H‘a I ei I < lui'ing t he \eai. tweuf\'-one were r‘\.rmiu'''l 
that all lookeil quite healt h ; indeeif the tappei’ said it was us- [ess 
toelimb them looking for disease, 'fen had tlie disease. seVtUi lia\ Uig 
living fungus aJid three (lead fungus. Tile se.veii iiafl S, U, |o.-‘-h -b 
and 21) leat-b«iS(‘S spotted respeet ivel\h aiuL t he. three ]i<id 2, .‘5 n U‘l ' 
redpeetivel}'. At Jagajietinagaiam 2(Ti dead trues were util niter 
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j,o;ilt}iv look'in^^ palms in tin- iiiimr,i !at r viciiiit v WCT'O examined and 
tlnmi were <liseased. 4’la-r |Mlms were }Lot beijig tuiielied bv 
the operations til! alter a long,M m sliort(M- period tln'v sliowerl tlic 
a\itw<krd symptoms. It was found ft. an the ism ords tiiat if sevrmteen 
leaf-bases were remov(M{ fia jn fullofiown Thm-s ninetv-fuiir per eeut. 
,,f the jliseased trees would lie liisrovnsMl. Of course tlie Jininber 
of leaf-bases on a ])aljn de]>eiid> on hcev f^fteti thee aie reimwed for 
eccuoiiiir purposes ajid how maiL\- .lO- iiMpiiied at a tijne. and it 
vanes froju tree To tiaa- and lirld to !irhi. Acaordinglv from anvpalju 
tliat li<‘ was ex.iiiiining tile tapprr ivjuovrd sove]Lt(‘en leaf-bases or if 
that Jiuml-ei \\ a> too gicat t ijen oiHairut till t tie thirkiiess of the laid 
at the louot leal-lta>es nju.d to that oj the trunk umnediatelv 
-t'has, hiom tritds jiiad<' hrir ,iili( ilirit* in lli»' (lelta and uplands 
I'lj 'MunjuMat i\n 1\ b'w ti»M*'N ,j 1 l iiiin* it biM aiu*' ajjpaisnLt that trees 
so rut Would ie< o\o*r j)eil<‘M!\-. What rriuaiut'd to be done now 
was to get in loj i iia t loi i o| 1 1 i r^ui t ot sin h an < ‘\aiinii<u ion oiui large 
xaihu It was natiiiall\ [i. g.-t a sutlirieiu number of 

r\‘iits in an\‘ onr largo aisa iitim-lir eijxiu^h lo let us cut their 
pahlivisi.' so dia U ir.dls a s eii e \ pi u im^Mit . i lioiglj m inx' iildivnluals 
winv uilhng enough in ditlrom' io. .liuie- >iiid to all (d‘ them 
Ur n\se a <iebt of giatitinlr fiu >1 riid'liUg Um to i/arrv out the 
vxpennumtal part ot thr wm-L. 11..., rvr-i in !'I14 wc got tlie 
epport unit \' in the x'lllage'; oi niukixei.i am! I uagalia which are 
^tuialed on the edge of the palnixi.i i'eli iu the ivistna uplauds 
''Vheie tliere is a gieei tiaUe in >\o-e! t.iii-ly for imiking gdgf/e/a/ 
t'a- llie sugai' lartoix at >ama!io'la. Sjuci iiii‘ dett‘''lioU oi the 
'liseast‘ hell* ill !iMl’ tin nuiubri oj liu- .U'ad trees had steadily 
tiseu .uid the inltM te.l aiea li iil ne iiMsed to l.o,>!) acres, (ereat 
iiumliers of tappets tnigiat^'d iiito iiin legiou annually from tiic 
relit ral <ielta bu the tapping >e..sou Iroiu M<iicli !<• June, ailrl it 
]jossiblc the\’ iu ought tlic (inea^c x'.ith tluuu. At un\ itile 
dieir oj)eiations lielpeil tin* iiisea>e |o Mpiead. as liie tiees weie 
“lieu handled and the lajipem bid iioi disiiuguish between 
'tbri btsdthv palms lu lappiug. It ''^a> iib\ icuis that the 

r.Mcnsiou ol the disease into this belt would cause gieatci’ loss 
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econoinicallv tliaii in any otlun* ])art of tiu‘ area, uinl that tluinpon^- 
t ions here shou 111 i)e carried out more intensively. So ^reat had liocu 
the opposition to the treating of outwardly iufecteil palms in t!l(*s^> 
two villages in 1013, that the t'ollertor again suggested legislation tf» 
give autliority to eondait the disease ; however (ioverument was 
unwilling to result to s]ieeial legislation till tlie need for it was murh 
more ap])areut. After a great deal of hard work in the N 
the s])ecial 'rahsiidar got a certain iiumher of tliem done, and tuwaids 
the end of 1913 the t’olIert<»r durrteil thr exnse ullicer.s not i,, 
i>sue an V tap]>ing licenses during t lie (•< uning season lor t I’ees sit iiati“([ 
in the infeeted area of these v illages. At the hegiiiuing of t he mmsdh 
in 1914 the agrii ultural and the sperial ollicers rom tuiu'd wnh (hr 
operatitUis visited the village’s and pointed (»ut to the vitlagri'; 
that the disease was steadily spreading and would soon 1 m* intu iIm* 
he<irT of their taj)ping aiea, and that it" progia ss roidd 1 m* t liiM koil 
if onlv the\' Would ro-operate iu working against it instead o| (ppc, 
ing thi* operations. It u as rousi‘<[uent ly agiTrd t hat . il t he vill mtMv 
would eiit and examine 17 Irai-hasrs Iroiu all the hig tiers an'l 
( >pe rate at < aa'i* < *11 all those 1 ou nd to 1 r it he r i n^^'a id ly or ou t a 1 ai\ 
infeeted. then tin* ]U‘ohil»it ion would he wit hdi a w n. To su per vi^r tkf 
Work all lour Kistna ri*veuui* nis]M*i-tois wne loucentrareh m 
the twiv villages w hile t he woi k w as in ]u i*gi'ess. and an eX( i"r olli* ri 
t«>o I'l'inained to issue lieeii>f*s a' stMUl tier> were I'eady. 
was tinished hrf^iie tie- tap]ting srasuii really srt in and tapping 
trees k'TleiWn To he liealtll^' pioreeded. I he result of the e\a!lini;i- 
tioi\ W as as folh >w s : 



In Mav. as tile tapjiing st asou was on the W'alie, the at telC leii "i 
the villagers was draw n to the result s oj t his I'xamiiiat ion ate! te tl< 
likelihood of manv of the palms that remained utii’xamined i 



kPKRATIOXS A(;AIXST THK in'])-ROT OF PALMYRA PALMS 495 

,||PV WIM’O not roiuty oi' |■(•(|Ulr(><l for tii])ping being infeetcil and, if 
left eloiie. spreading the infection to tlie trees tliey wished to tap 
next \-ear. Tlu'V agreed to examine tliose as well, anrl all were 
exaitnned with the e.xeeption of toO jiahns infested with scorpions, 
sliuhes. etc. 1 hose the taiJiiers would irot eliinh. Tlie cfiinplete 
lYSiilis of both examinations were as follows : 


yiliii!.vr I.f 

f\ (uiiM'-i 


I'h iiltd 1 I ( i i-f' i -jol |,i]t 

it It Hot 'vtvr 111) 

V iiUft I >(n'« 


■ itllld , 1,0 (li-Oo ,i,Hi 
Ao i ilij cxl I-Mi-I 1 
[I? ' ,lli V 


K dlllil t'l bf- 


I'liosf* tiguTfs s]i(i\V(’<l tliiit six ])<‘r t)f the ])a]nis were 

inft’<'te<l witlioiit sltuNsiii” rxtt*iua! sMU])in]i;s. ami rlutt in tliis 
;iTV;i the iin|iri»ve{l of cut t ini: and hnrning dead and 

ciitwardlv iiifn tt il ti“<‘es writ* di-aiini: ^^ith (inl\* six ■j)er rent, of 
tin tftta! nnndM*!' nt tie* ili'-ra^t'd trees aftuallv on tie* giaaind 
tie* tnie*. 

In 1 )t*( t-niliei' l!iM when I \ i''iTi‘«l rnagatla I h,id uitietv-seven 
Ttfi's that liatl iM'eTi ex.iTniie*d iii lie |H('\ ious March rt'-exaiuined 
in tie* two wdtrsT inferied lield^ .iiLii loiind eiejit diseasetl. The 
•iLniit's tor the i-xaniina t itoi in Marrh in tie* twd fields were as 
billows : 
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The restdf of niv ex.iiniiiatitat ‘d tluxsi* eight trees led to the 
^"L'ltision that (r;) two Inel l>t‘t*t\ nnavoulahly missed as the diseast* 
from tin* liftli and the ninth h'afdbise respectively, eouuting 
Irem Mie lowest on tin* tree, and eleven ami thiHy-three leaf-bases 
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ivs])or,tivoly WiMc juMiotnitoil. (I>) two won^ ])rol>ai)ly 
111 ISStM i M S till* I< I tM t - 1 Ki Si* I u Olio, ;i III 1 till* t ll 111 1 , t ll OUUjll ox^ )' (S(‘)] 

ieaf^ls ISO in tho t>t hoi' uoro spotlod ainl thirty tlirt'O and liftiani leaf, 
liasos ros]u'oT i\olv woro ]>onotratod, (r) two liad not had ;di tlic 
di.seasod tissiio ronio\-t*d sooin^ Tiio\' had lioou roi-ordod as iuwanllv 
ami out^^ardl\' intortod ro^])ort I noIw and {*!) two wero ])rohahlv 
infootod during or s]lol■tl^ alTor tho oxaniinatioii as rlio 1 owost lt‘af- 
tiasos woro sootTod and olovon aial twolvo !ral i>asos I’osprrt ivi-h- 
woro yonotratod. Two of tlioiii wort* ontwardls’ infoctotl in l)t rt‘ni- 
l>or and tin' t>tlioi' six liad n<' oiitwaial s\'m]>!onis. d’hos' woiiM all 
laivo htani dist-ovta t*d ;it a 1 1 * o xa m inat ion, ( oiisidfi ing t liat tIin 
was tho tifsT tiiuo tho oxainination had hoon doU'* oii a la I'^i* simIi*. 
tilt* Work, thousih lo- no inran." jMTlt*ft, wa< aatislact ory troin tlii* 
of viow' of inattni.dh' roduririi^ tin* dwtaist*. It was iinw 
ilohnitoh' lto\'oiid tin* n\|rt*l iiuontal stanr. and w o won* in a ])ositinii 
to assun* tin* troo-owmos that thisnii thod was a I'ootl ttnn tiT 
tlotootiii^ di-t*asod jialins at an nai'l\' and doalin^ w'itli thoiii 

in a wa\- wda‘roT\' tlioN want* ]n »*sfrv4‘d insttsid of wait inn till tlirv 
w t*i'o doad and iisn]**'''. l»t‘iort> t nttiun tlinm. 

Tin* iiitoiition in tin* nt^nnral n \a nunai i* ni '*1 nalins that ‘,va> 
now To l‘t> aTtninpTod Was ;<> t;do* alwait a hail lia>fS otl 

t'vorv ]alni\'ia witjnn tift\' yard- o| a dnad or oiitwardlv iidortidt 
Olio and dtsd with tin* di-'astsl oiia^ found. i’o introdnrt* thi- 
nonrral f Xa nilTnit ion ot tl't'ns ovni tla* whoh int‘'''ti‘d al't-a that w.i" 

Ijoinn WO! ki‘d o\a*!‘ was th‘‘ hiynt<st ]noi>l»*lii ! In- nn^iulinrs oi tIh 
.- tatT liad to fa< i* siiii i- I'.iotl wln-a tin i nirriit of o|m ratwIO 

was introduitd. h was an ii|didl Ta>k dfiuandinn i.-nstaiii 
nx|)osui'n in tin* iiid'U dni'inn thn liotti'-t and diinst ]Mrt of tin* Vt-ai 
and taXnd thnir f*iH’inins vnrv ron'^idnrahtv, d’H tlio\' did it Sin 

fuliv alnl It was a ll nXrnt h*rit ])lora ot Work. 

It nni.-T lint 1 m‘ tlionnlit that dnriuy this nxanunatiou wt* imidt 

SUI'O that fVniW infi-i tnd lialm in thn alna rovnrrd had donll daah 

* 1 
with. Thorn Would alwavs l»n somn ast*s that wt*it* aotiiallv in!'''**’* 

or in whinh t In* work w as doju* mu t*i fnnt j \ . nr- wlnoh I honn;h standiiu 

hovt nd tin* tiftv \-ards limit wtwn \r\ uivvardlv inftn tt*d. It 

also 1)0 adinittoil that this t*xaimnation nx|)os»*d tho su.snoptihl' 
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of ii KfiMt iiRitn- trees to tlie risk .,1' iufe.etioii. The risk of 
OH iiUe. tioli liv irosnis of the t;,|, perks ktiife. was avoided hy 
liavitte the knife sleiilize,! m l„,iliiie Water or l.v passiiie it tliroiigli 
,, tknie, after tlie tapper had opsaated oii a dlseaM-il Tree and ladoro 
iieelimlied the next one. hint the risk ol inteetiou l,v heetles and 
by .splashing ilm ing rain had to he taken. That was a weakue.s.s of 
die method hut. d we had tiled to priiteet The e.xposed sindaees 
With J^nr<l»Mii\ nuxtur»* or ;n)\' (itlirt 1 tho tiiu'* taken tn 

{|(t s< IV el \ vsitli tin* stiijl a1 t ii 1 1 < i isj m isa 1 uinild prevented 

the r\aiiiiliati<'li <»1 tin* jiujuIhm ot tkm .s ia>]]template<l. AVe 

jiojKMl tli.it kerati.^f of tlu* kiittun iati‘ of i>i The diseai^C 

,ilid heratise tin ^^<lI k ^\ a^ dnin* iiid.-Th' in the dr\- weather, tiie rate 
.It wllirll trees wuldd Iteeomr* luh'i IrA Would ht* iriUfll les^s than tlie 
ratt‘ at wliu h rlH‘\‘ Wt'rt* lauiitr d‘-.ijT wnh. As it tuiuedoiit, taking 
the risk \va s j u t ) !io( 1 1 1 \ t h •' i s u 1 1 . A i * otTt U I au S( n i.i H )( ) a])])ar( utl v 
he.Jtliy paltus wen- e\alntnt‘d lnUwtaUi 1 !d 1 and I'MH. aildlfftdy^H 

I hat were found to iuiv*- t hr < 1 n<M u ri»‘ suit a hi v <h'alr with. 

The ordinar\' n| au a t u . i goum on .^t^^ldil\' unuith l)V month 
and t lie MpfMual spii I T ii la dr t o r \ ,i n a i le la i lT*' i jmd ier> < if [liilnis in the 
<lrv ueiither eio !| \'eal hii'l .1 '.liailualU’ at < umulat illg efTei't mi the 
dweiuo*. aiui the nuiiilau ttl do.tyi- vai>!| a- rja' total UUinher of 
'iixMseci ti'ees foimd r.udt \aMi feli lai'iiiU . !';,»> O’SiiIts wei'e severelv 

’ested h\' a .-.enes oj unu>iMti\ wiu \ <yjis. .(lid lilt' \ ear HH N was a 
- riti( al Ywiv w heimn tho nuttii'fr> <•! di-'M-t'd ]^a!ui^ in all the eate- 
‘tf'T'Kds iftse I oiisidiuahK'. hut a s]M‘tiai t'thut was ina<le from tlie 
iattei' hall i>f 1 IH s to tloal w ilh r\au \ . a>t‘ of di.-ease ])ossi]de. with 
tile n-sult tliat tlie luinii au s a^ai n ai ,u iinuisl in a ilehnite downward 
|tmgres>ion i»f .-luh'-t a nt lal amount till I'.e.M. tlie last year under 
!vvie\e. 

1 he jienple had >u ifu ituit tall li lU ! tie ope! at 'ous to pay all eosts 
*'^*<‘pt that of till' spec iai statT wIikIi was hoi tie hv towernment. 

II th"\- had hfU ome interested to mu Ii an extent as to .aet for them- 
‘'‘‘Ives then the >pefial stall roiild lta\n‘ I'eeti wit hd i a wn gra-dually 
'‘nd fin- proph* hdt to ])roterl l hem-elves against l(^ss from the 
'Ibri se. M f)st people in tlie i uhs t ed a if'a knew a hout the disease and 

^Mn])tonis hut dt']»endeil entindv on the speeial staff and tlie 
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village to deal with it. 'Die next step was to dev el up 

personal interest. Hy the ap})lieation of the f*est Art of ii^pi 
dealing with tliseased ]>alinyras heraiuo a duty, and it st*eiued uot 
unreasop.ahle to believe that after people got areustcuned to tarklinu 
the disease themselves they W(.)uld roiue to realize that thev ruuld 
fight it without e.xtra neons hel]>. ‘Vo ensure that every person 
in the infected area and around it did know sutlirient al)out the 
methods of dealing with diseased trees, his duties under the Act 
the pen.alties for non-com])lianre. the s])erial statT sto])ped ihe 
operations and devoted themselves to a ])ui)li(‘ity cam])aigu. rih> 
fact of tlie o]>erations being entirely sto])ped fnr four months setuaetl 
to luive impressevl the pe()]>le that (b*verninrnt was in earnest . 
Ihuuphlets in the vernaiadai* were written with illustrations given 
in rohuir and distriiuited to all tlu* literate people <lirertlv ami 
indirertlv eoiuierted with the \’illages. and small posters with an 
illustration of a diseastnl palmvra ])alm weia* ])osted in thousamls 
on e<tns|Uemais [)lare>. rearh the great bulk of the tree-owners 

wh<» are illiterate, meetings were held \n the villages where " saml- 
w iehmeu were >ent naiud bv dav ainl lanteni demonstrations \crrr 
giveii bv night. \’erst\s wm'e written and folksongs adapted, ami 
thev wei’t^ sung at festivals and fairs, and mask danc es w»Mt‘ aUo a 
feiitiuav 1‘h'ervt king possible was done to excite interest, and lin n* 
is no <h»ubt of tin* sueers> of the eam})aign the ereclit for which is in 
great mea.suri* due to M. \{. Ky. Kai> Saheb \ . Hhoga]j})ava 
Sastrv (bull, the Sperial l)eput\’ ('olleetor. During the two 
the Aet has Ijeen in foK C th»*re has beetx only oUe proseruT inu. 
a fact whic h s]H*aks well for tin' tac t of the special stall ami 
i!jore‘ espec ially givi*s ho])e that the main aim of the A<‘t will h'* 
realized. 


SUMM A KY. 

(o) Thr tuntthrfs. During tin* fifteen vcnirs of the o^ieranoin 
1. 1884177 palmvra ]jalrns infec teci with lunbrot wcu-e dcnilt 
The erown.*^ of Or>U,44li de;nl oui^s wmc* d(‘st roved, and tin' clisc'ased 
tissue Was i'Ut from about ninelydour ])er cent, of which 

recovered and juodin ed goo<l healthy c rowu.s, ddio number of 
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Jl„t .lio,l Annually xvas rchiccl f,„,n about 100,000 in 1908 to 
;(Mi 111 1921. 

{!,) The area sai<I to luv. nif.ctod in the earlier years is 
.howii in Plate XVIU. f,i l<)l)r, it was about oOO square miles in 
„„iS alio, It 1,200, ami in 1!M0 alHMit 2.000 though subsequentlv 
inforinati()a showed that it had extended more towards 
the west in Kistna Distriet than was known tlien. The ultimate 
iiiaits of the infe<‘teil region (Mielosf‘d an area of about 4,000 square 
ii'ile.',. Within tliis art*a, however, were i-onsitlerable tracts where 
|Mliuvras were few and tin* disease was ligiit. and this is specially 
iriw nf that part of Kistna Distrirt between the dodavari and 
Ki-^ttia rivers. In 1021 tin* divoase wus eontined in (lodavarl 
Oi'trieT t(> the <lelta ex( e])t lor twu villagt‘s near Hajahmundrv. two 
jitMt Ihddapur and eight near 'runi whirh were discovered only 
rvi-rutlv. the diMMse liaving pmgtsv.scd there jiast the patrolled 
iMM. Beyond tfie river (iodavari it existed in the villages on 
right bank from Pollavai om to Naisapur and a,s far w’est as the 
N.usajuir main canal. Bevnud tiiat it cxisteil m isokite^l spots 
!.-'.ii Kaikaiur. iuidivada, .^^asull]ja^ c in. Be/wada and Ellore and 
rcss tln‘ river Kistna m two \ illages- nr.ir Ib'jialh* and six near 
fi iiali dise< tvert d rectuU I\‘. 

(c) I hr r»/ the fiic Kistna area was never so 

:tit‘'iiscly mfeeted as tlu‘ (bidavari one. with the exception (0 those 
p..!T- <)1 ranuku and Narasatnir laluk^ ] -ft ween t he Xarasapur canal 
■M tht‘ \asishta braneli of the river, and ha- i>ctm more ametiable 
1 re.tf ineiit bv the ojirrat ums. The disease is in several isolated 
aiel is nowlu*re severe except perliajjs i ouiparativelv so in the 
-''■iMde villages. Tliougii Hot to tlie saiin^ extent as in Kistna. the 
has (lisa])}>eared throiiglioiit t0ula\'a!i Distrlcr Irotu ntany 
jiLicrv w lun*e it mu e t^xisted. and iheia’ are still liv(‘ areas in 
'dii( h ii IS seviTe tliougli nothing like to the same extent as formerly . 
Mriiiind Hajahtnnndrx'. Mundapeta. I\ara])a. \emavarain and 
In general tin^ disease has lieeii pushed out and kept 
“1 th(' uplands around tlie deltas » .\ce]it to a short distance on 
hanks of the flodavari river and lu two other .small aracs, while 
tutlie deltas it has beeii thinned out au<l reduced in intensity, 

4 
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((f) Thx cost. The total oxiRMiditure in conui'ction with ih,, 
operations from 1000 to 10-21 lias lu'en in round ligures three lakhs e[ 
rupee*. 

tso far as they have, gone, the o])erations can without hesit.iiimi 
be said to have reached on the whole a considerable measure „j 
.success, but much still depends on unwearying effoi t dining tin next 
few vears to lix the benelit that has accrued in tlu' reduction nt the 
disease, ^^eeing that the people are illiterati' and the modem idea 
of the cause of a disease and its prevention is ipiite novel to them, it 
is indeed wonderful that thev have been induced to do so nuieli 
and allow so much to be done. It reveals in an unlooked for wav the 
tinn belief of the peo])le that the members of the dejiaitiueiits cf 
Giwerninent have their welfare at heart, and though their ways he 
past understanding tlie results are sure and the betielit substantial. 



f}lE INFLUENCE CF XOTCIiliN'G CX THE YIELD 
(JF THE FK^ TREES. 

lU 

S. ( HKKMA. M Sc.. 

Iloff >r>(U fin /o ( torn'/f ; 

\Nli 

S. H. (iAXhIlf, H. An,. 

Aiji'x 'iU ’/ niJ T)> /Kirf iif('ift . 

Of all laiAta-s that limit the ciiltivatidn cf the lig ill the Presi- 
irU' V of Ihuiiluiy. t1m‘ jjrKir krf‘{iing ({uality r)f the fruit and the 
u\v vie Id of the cro|) Hie tile m"St im]a»rtant. Low yield is due to 
jifIess cultivation. 'Fhe ]d<iuts are allowed to grow into bushes 
'diicii are never ju uned. ( 'ousei^tiently new growth is scanty. ai\d 
v!t*kl |ir(p])<a tionatel\- low. 

'riie intluence of |u'imiug on tlie late of new growth is undoubt- 
'dlv great, hut the degiaa* to wlii» h the tree rould be forced to bear 
- ( j'lt]) IS u nsat isfaet orv , It is oloerved wh('U a branch of the 
::e tree is rut oiT S(|uarelv, a few I aids, often one. below the cut 
'hvflop into hranches leaving the greater ]iavr of the stem naked. 
^;c|t slioots duDUg the growing period develop into long canes 
I (MI tug fruit all along their length with very fen side blanches. 
As time advauees, tli('S(‘ canes assunie tin* slui]H* of huig nak(*d 
sT.iggv branclo^s. tlie brushlike end portions ot whi('h would only 
’'Oil' trmr.s in season. 

ria‘ iiielVa ieju'v of the>e pruning oin'rati^un’ in commanding 
citi^fact orv fruit bu«l fonuatiou >uggested notching tu.ds to test 
iutlueuce of tins process on the growth of diwiuaur buds. 

IhlKVIOIs IN VKSTKCVTIONS oN I'H K KFFKCT OF NOT CHINO, 
^^orauer' has observed that a noicli above t lie bud diminishes 
upward current i»t wat*M'. and tin* hud gets more water, 
^ > ...lUT, A PoyuUr iW F/.O-S I^'ici-n. IS‘J 5 . p. 15 N 

( JOI ) 
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and grows rapidly, wliile a notcli below the bnd helps in tlie 
accumulation of tlie plastii* materiah iionnally passing downward 
in the parenchymatous cells, in the uoiglibourhciod ol th<‘ laid 
wliich. thus supplied, remains bunidiy and is very prcno to 
change into a fruit bud. Passy^ has described how a nt^tcli 
below a brancli may weaken growth, while one above strcngt laais 
it. Vereier“ has supported this statement, but botli authors liavr 
brought forward no evideiu'e for tlieir cfundusions. 

Barker an<l Lees^. however, ex]>ress the most modern view (>[ 
this subject. Thev believe that foo<l substaiua^s are mU altogrtlirr 
responsible for the dormant condition of the buds. b»it that an 
inhibitory substatne flowing di>wi\ward lli rough tiu' stem hiiii^^s 
most of the lateral buds on the basal part oi a branch to a stauibtill. 
only allowini£ a feav ot the a])iral innls To rontmue growth. Iho 
assumption, therefore, suggests tli.U uotidiing al>ove the bud iiiav 
lead to increased slioot production. Tin* stud\’ ol this >ubjtMt 
liowever. still in its infaiic\'. Prm ious a\ithors liave gi\'t*u o\it tlirir 
conclusions as su])positions nioia^ than on tho basis ol r\]>iui]u<*iual 
evidence. The use of notclnng as a ])rartical measure to iui reaM‘ 
yield of an^' fruit ero]) lias hardlv been a]>]died liitlierto. 

Our results witli tigs. llo^^ev(M•. make oiu' ]H>int chsir. Soraiin 
has stated tliat a uoteli below the bud lielps m the- aorimiulat hui nt 
plastic ntaterial which mak<‘s the bud bmu-hy atid idiatigcs it iiit'' 
a fruit bud. Our residts seem to rout rad id this statemriit . Xotrlic^ 
made below tlie bud of a fig trei* liave not given any rrsults whai- 
soever, while ludehes mad(^ al)ove tlu* iuids ha\'r ])ru\'r,(l t hnnsrho 
very satisfactory. 

.MKTttOU OK XOTCHINO. 

The rnethorl of notrliiug buds of a tig trre is a v»uy simi'k 
operation. With a shaip knife a i-ut as dia’p as thr woo<l is in.i'k 
just a little ab(jv(^ the bud. ( ar(‘ must iM» taketi to avf)id thr ih'W 
of the milky juirt* over the bud. Siidi jiiiee may coagulate tlia kl^ 

* Pas-.^y -ma \sTOfT, Anx. Afj/i. 'ind Ihiiti. Long A'^hlon. Lri^ftoi, r- 

“/W.' , . 

> Burkfr, FC T. P., and Lff^ A. H. Fu tn,. ^ fruit laid f-uinution. .laa 

Agri. and Horii, Eis, Sin., Long A'^fdon^ LrinUA, llUd, 
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oV(*r tiio l)U(l its giowtli. \n pi'ac^tice it is observed that 

cuts in su(-li <‘ases sliniild always Ijo slatiting. The notch must be 



Kllicl cf ti"trii(n -4 .Iinl a hu*!. Xfit’luiii: iu‘lnU' tho tniil h<i» 

l>u \rnt«al yr-aali iiiid krpi tlu‘ tin.! (i-riiianl. Hu* }>inl with a ii.dili ahovo 
lia'< Miiiwn lilt" II vij^iMoius (Date .d iioH'lnng. ICth Xiiv^’inbpr, 1922.) 

aiul wid(' in ])rnj>()rtioji to the si/i‘ of llie branch. The breadth 
tiu‘ not ell may v<iiy i’roju oiu'-sixtcout]i to a quarter of an inch. 
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111 ilOout four (111 vs tlic 1)11(1 below tins notch swells, and after eij'ht 
davs it sprouts. In two months^ time the shoots sometimes gmiv 
as long as two feet. Jf the wound is shallow, it heals up very soon, 
and the bud does not grow. If the notched buds fail to grow it 
may be due to improper notching or to the unhealthy condition oI 
tlie bud. 

J^easonal notching observations show that the buds which wvw 
iiotclied in July develop sutliciently large shoots to l>ear fruits in the 
fruiting period. The shoots j)roduccd by notching later <.)n. althoiigli 
vigorous and continuously growing, do not grow so rapidly as tlmse 
of Julv notching. Tlie wounds lieal up more rapidly in the case 
of Julv notching than of October notching. Notching on lateral 
branches at anv time is quite as successful as on the iuain trunk. 
In fact, buds can be notclied at any time of the year if the fruiting 
of the shoot is ignored. 

At this stage it is worth while mentioniirg that the opeialion 
of notching gives much less irritation to the plant tluni otluu' methuiU 
adopted to accelerate its productiveness, and takes one or luuiv 
months, according to tlie season, to till up the nobJi. After four 
months the branches which were given out as a result of notching 
become so thick that the scars of notches aliovc tliem are nearly 
untraceable. We have never found any parasitic fungi or insut 
pest lodging over the notclies. 

CONCLISIUNS. 

(1) Notchiirg in the manner described maki's dormant buds 
grow, (‘i) Notching Irelps to increase yield, as tlie addition ol iiioir 
lateral bvamdies means more fruits. (J) Notching liel])s to build 
up the desired sliape of tlic tree. JTie whole framework of thr 
tree becomes com])act and handsome. (4) After notidiing tlie 
long naked scraggy bia Judies bccoiire clothed with a. jjiimliei of 
laterals and tlius ari^ less breakalfle l>y wiiul. {•>) Alter juiti lung 
the fniit.s are less exjiosed to biids, due to the compactness ul 
the framework. 



THE MOSAIC 1)ISP:ASE OF SUGARCANE IN 

INDIA. 


BY 

JKirAMIlK FAROUXJl DASTI U, 31. Sc., D.I.C., 

O/Juait I tuj fo ( iot'f r tuuf )\f . (Jinfral ( n (:€.•$. 

Onk of tile most serious iliseases of suguruaue wliicli causes 
severe losses in many uane-growiug eouutries, such as Java, the 
Hawaiian Islands. Kgy])t, Piuto Ki<‘o. Cuba, Louisiana and other 
Southern States of Ameiica, is tlie disease wliicli is well known as 
mosaic, mot t lings, yellow stri])e. etc. It was tirst described from 
•lava in ISno and has since been introduce<l in other countries on cane 
imported from Java, fn recent yeai>, it lias attracted considerable 
attention, beiaiuse it has spread veiy ra])idly and because it causes 
eiiornums bosses in tonnage. l’'or exam]>le. in the Hawaiian Islands, 
die {li.sease is res])oiisible for the reduction in tlie yield of sugar 
troiu 3 to lU per cent., depending on the variety of tlie cane : 
o)Usi(leral)le ilecrease in yield is also leported from Porto Kico and 
m the United States. 

Pile ])rimaiy svmptom of this disease is a general pallor of the 
leaves wliieli is verv cons]) ic nous. JMic leal h>.ses its nniformlv 
green eolour and develo])s liglitet coloured streaks or >])ots which 
form distinct patterns, as tlie normally colo\ned and mottled areas 
are sha.r])ly iltdimited; thougli there is a great diversitv oi patternsj 
^till “ tlie arraiigenumt is s(^ ' oiistaiit in any ])ariicular kind of cane 
diut the I'liaracteristic can l)e used as an aid in determining varieties/’ 
rile deleterious elfects of tlu‘ disease liavi' been found to be cuiuula- 
Hvt' in the United States and other (ountries. Jdio secondary 
‘■'y^ttlitoins are. observed only on ratoons of disisnsed eaue or in 
plants originating from diseased tut tings. 'The mottled loaves 
^ovelop opaque white spots on I lie light green areas and the stalks 
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inav become cankered ajul attenuated. Tliere is also a tendency 
towards shortening (d the joints and premature development ul 
roots at the nodes of standing cane. 

Til is disease was first oliservod at Pusa in 1921 on 1)99 and 
Sathi 131. Only a few setts of tlie former were grown l)v tlu> 
writer, while 8athi 131 was growi\ on the Pusa Farm, ^\hen iliis 
eane was found to be infected, the whole crop was u])rooted and 
burnt, and the growing ot tliis variety lias since been discontiuucil* 
Fortunately, cane in the other cane-growing parts of India has been 
reported to be entirely free from this disease. 

A short account of mosaie in Pusa is given below. 

In Februarv 1921. some thick varieties of rane were grown ;U 
Pusa (Bihar), on a small scale, in (onnertion with cane smut 
experiments. Of these varieties, one was 1)99. Only tliree setts 
of this varietv survived the attacks of white ants. In tlu‘ first 
week of Julv the plants from tliCvSe three setts showed a peculiar 
mottling of the leaves. The grouinl (adour was dark green whii li 
was relieved bv vellowish white or ])ale yellow s]>ots or streaks whicli 
as a rule remained se]>ai'ate. but sometimes they ran into earli 
other and oecasioiially formed islands of ])ale yellow surrounded 
by green. Tlie upper siirfaee of the mid-rib reiimined white and 
unspotted but the underside which is green in colour developed the 
mottling. 

The same vear in August, another variety. Sathi 131, of wliieli 
about an acre was gn)wi) on the Ihisa Farm, als<j slunved disrolura- 
tioli of the leaves, d'here was a general ])ai}or of the leaves, whicli 
could easilv be s])otted fi'om a distaiiee. in contrast with the hcaltht 
green colour of tlie other varieties of (aue glowing by the side of 
this varietv. Hie leavrcs were l•u\■ered generally l)y longitudinal 
narrow streaks. ])allid griMUi in cohjur and irregular in length 
(Plate XIX). .Vt times the streaks were |•e])laced by s])ots of 
varving size. 'Flie colour ol the healthy leaf is dark green, but in 
advaneed eases of the disease, the dark green remained scattntd 
as small patches or ” islands ’ surroiuided by pale green or 
yellowish wliite colour, d'he u}>]>ei* surface of the mid-rib o\ a 
diseased leaf was not discoloured but its undersurface was mottlcci- 
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Ti (• growth of the badly mottled caues was considerably retarded, 
th 're l)eiug liardly any development of the stem; i)ut they tillered 
fit ely. 

The secondary symptoms (jf (-ankering of the cane stalk, and the 
development of longitudinal white stripes on the nodes, whicli are 
roiiimun in 'Friniilad. have not been observed in Ihisa : probably 
lirrause there* hasnevei' been a ratoon crop of Satlii I 31, as cane is not 
allowed to ratoon on the Pusa Farm. An infected stotil of Sathi 131 
was carefully ti'ans|)lante<l to a lag de;d-wood box in August 
A few setts wer(‘ taken from tiiis jdaiit in February 1922 ami the 
remaining ]>ortion> of the ]dant were ]^:ept undisturbed in the box. 
riie setts developed mottled shoots but the internodes were neither 
rankered nor strij)ed. The original [>arent jjlaut anrl its tillers 
Nad been kept under observat ion till List January, but the stalks, 
though they wei'e drying uj). did not show the secondary 
svm])t<>ms ; the inteiiUMles were considerably shortened (tlie whole 
]i];n)t being not more than 2 feet high), and man\- of them were 
stmken ami attenuated. The new shoots liad iuirdly developed ajiy 
-trm. The new leaves showed \'erv little of tlie iioimal green 
ailour. 

in August 1!}21. a few jjlants of Sat hi 131 were inoculated with 
]uice ol the mottled leave.s of J)!19. Tin* juice uas extraoletl bv 
' lushing the leaves in a inarl'le mortar. It was diluted witli distilled 
^vatei\ ami iiijeiTed. by means of a hy]M>dermic syringe, in the 
,;;mwing points and leaf huds. in (October the new en>wn leaves 
<uid the leaves ol the shoots were mottled. The inucadated 
j.laiits, exeept for the diseoloration of the leaves, remained normal, 
llio control plants sliowed no mottling of the leaves. 

In February of the following yeaiu setts from the inoculated 
aiid control plants were used as ““ seed. In .Marcii. the sIhkJs from 
tlic setts of the iuumilated plant.s showed early signs of mottling, and 
fu .\pril. the mottling was very distinct. JJie setts from the 
'"iiM’ol ]>lants develo]>ed healthy noiJually green shouts. 

•"Similar inoculations on Satin 131 were made with the juic(* 
^Atricted from the mottled leaves of Sathi 131 and the results were 
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Sugart ane insects, like P^rilld spp, (Uotli iidults and nympns) 
and Pheniit Hioe^la, wliieli are generally found in Fusa, were IimI 
for four days on mottled ])lants of DVM) and Satlii 131 kept in wiiy 
cages, and were then transferred to liealtliy ]dants of Hathi 13] 
similarly enclosed in wire cages. Fhese plants did not develop auv 
mottling. 

In August 1922, setts of Satlii 131. Ifemja and Saretha weie 
injected with the juice from mottled leaves of 8atlii 131. Tlicv 
were kept in moist cliambers foi' four days before they were planted 
ill big ])ots. In January of this year, lleinja showed the chaiae- 
teristic mottling of tlie leaves but Saretiia and Sat hi 131 had nor- 
mally coloured leaves. Plants of Sathi 131. Saretlia and Save h/ir urn 
•spontaneiun also were injeeted through tluui' "eves '' or leaf buds 
and through the tut ends of the stems, after removing the tops. 
Heinja developed mottling on the new leaves, inii tlie others sliowed 
no signs of infeet ion. Jt is not always that the injected plants show 
in one season visil)le signs of infection, whicli may remain dormant 
for a longtime ; for example, some Satin 131 plants moiuilated by 
injection in August 1921 did nut ])rodiue any mottling of the 
leaves; l>ut. tlie following season. ])lants raised ivimi setts taken 
from these inoculated Imt a])pareuTly normal plants, ainluew shouts 
from these inoeulated plants that wen; allowed to ratoon, in 
February 1922. developed typical mottled leaves. 

The experiments described above show that the mottling of the 
leaves is due to some agency or cause which can be transmitted to 
other cane plants by injection.* 

The variety D99 was first got from Ameri('a along with some 
other canes for trial by the Fusa Farm. In 1920 this <aiue was 
discarded, as it was found to be unsatisfaidory. It is ])roi)Hble tliat 
the uJisatisfactory condition of tiie <onie may Imve been due to tlu?^ 
mosaic disease causing the mottling of the leaves. 

Sathi I3l is a non-desfuipt cane, whicli was oiiginally received 
by tlie ihisa I "arm in 1912. frtau a factory at Sathi in Bihar, lienee 

* While this papri WHS m the pie.''.'-, Ray Xel.vja m{ Michigan Agricultural CVlUy*.- iis? 
fuund dehuitc lUgariistn.s in C'-ustaiit .issocOtiuu with. Uigaaic plant:! and then dorr 

he coniaiderti that they are probably the cause ef mobdie dissc aaerf. 
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tlio naiiie, but its origiu is not certain. Tliis cane also proved to be 
iiiisatislactory, because the percentage (jf sucrose \va.s found to be 
low. Judging Iroiu tiie aiuount of mottled canes (over SOO stools 
in 0'77 acre) in 1921. aiul from tlie fact that for the 1921 .season the 
setts were not imported but \\(‘r(> taken fiaun tlie farm crop of the 
previous season, it may well be assumed that this varietv did not 
s’uhei loi the first time that .season Irom iiuj.saic disease or mottliu<r 
uf the leaves : ])ut tJiat it mu.st liave l)een infect(‘d, more or Ies.s, on 
the iarin, in piev icjus \ luirs a.i w(‘I]. But l>ecaii,se of the unconscious 
selection of cuttings or - s(*ed *' from well-developed plants with 
green leaves, tlie use of infected seed would he restrir-ted. and 
Ijecause eaiie is not allowed to latoon. not only tlie spread of the 
disease, year alter year, would ueci'ssarily be slow, but tlie visible 
elfects may also ha\A‘ liceii not so ]uraninent and .so general as to 
ha\ e tittificted attention. 1 lie low sucrose content iua\’ liave 
hecn due to tlie effect of this disease. 

AMiether tlie disease was hist biougli! on tlie Jhisa Farm in the 
cnginal imported ” seed " oi ])!m or of ^^athi I3F and tliat the one 
iciught tlu‘ iniia tioii fi(»m tlu* other or whetlitu' botli \\t*re originallv 
iiifeeted, it is im]>o.ssib](> to say. JIow(‘V(U'. the important point is 
hat though thi.s very sciidus disease ol sugarcane, wliieli lias done 
otiisiderable damage in seveiai caiie-gro wing countries, lias been 
present on these varieties on tlie Fusa Faim. certaiulv for one vear. 
and po.ssibly for as many as eleven yiciis, still the other varieties, 
wliicii liave lieen lor years grown si<[e by side with D99 and Satin 
131, have remained, so far, free from this disease . tlie reason mav 
that either these varieties are inherently immune to tliis disease, 
•a- that, under local conditions, it is not tuipalde of infecting tliem 
that the cairiers ol this disease are not ]U'eseJU at Fusa. 

\Mieii in ltt21, Satin i:U was found to be 1-adly infected b\' 
liicbiiic, all tlie otJier varieties w ei e carefully examined and also the 
uiies growing in the neiglibourliood of Fu.sa, but they were found to 
(juite free from tins disease. Since then a careful seandi has 
'^^•<-‘11 made from time to time and to date no fresh attack has been 



POULTRY RREEDIKU; IN THE UNITEH 
PROVINCES. 


KY 

a. K. fa \VKI'>, 

PnnUnj Lxptf! i tin nP Prnt'/ints, 

Thkiu: ai'u throe elassos ul‘ jioultrv hiceilois in the riiitcd 
Ih'uvineos who may he >iaiil to he responsilile ini' the uHirviii^f ori 
ot this' iiuliistry ami they may be naij^lily ehissilital as follows. 

Firstly, the Ktiro))oau aiol ilomieiled l omiimuitv wlioso nuun. 
oVijeut in keeping ])oultry is that of ]u'o\iiliug their housphoM 
with eggs and hinls, hut wlio also sell <.“ggs lor hatrhiiig jjuiposes 
and sni-plus birds for stock. 

Seeondly. the Indian gentlemen. e]ii(*Hy IMahoiuedaiis. who 
kee}) poultry for jileasuro aiul many of these at‘e \’eiy keen fancier^. 

Thirdly, by far the largei' class of puidtiy ki*e])er> are what \vr 
ma\' term the professimial class, or,, those who iiiaki^ their living 
))V the produce of their poultry, thougli a large immlier of ]MM>]lr 
have other means ot livelihood and add to their incomes by keeping 
a few fowls and selling what they ]>rodu('e. In th(‘ < ity of Lucknow, 
lor instance, the market is hugely su])plie(I l>y house to liou.se collec- 
tions of small numbers of eggs in addition to eggs brought in hv 
ilealers from outlying villages. 

ddie greatei' number of tlie ])i'olesHional poult rv breeders come 
from tlie dejiressed I'lasses to whom poultrv k*‘ejung is a vahiahlc 
asset, an<l one that, if encouraged, offers a great o])portuuif y tn<i 
cliiss of ])eople loo p< loi' a nd unedurat ed t * » undei t a ke ot hei' la i iiiuig- 

Among tills latter elass of jaMiple \'ery valuable work is heing 
dune in Fltah District liy Mr. A. K. Slate'r. and a separate rejioit is 
attached of what lie is doing. 

In the northern halt of tlie province. es])ecially in t lie districts ol 
i^aharaiipur, Meerut, Moradabad and neighbouring parts, a ver} 

( oiO j 
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ogg tnulo is carried on, \vhi(;h has as its central distributing 
station Saluvranpur. 'I'o this depot eggs, etc., are brought in by 
ilo.ilers in large numbers for tlie supply of the hill stations of 
Miissoorie and Siml.a. Large rpiantities of egg.s from Peshawar 
;iI.-o find their way to tliis market. 

'IV) foster tins industry among all (-hisses. Sir Harcourt Butler 
oiTiceived tli(‘ idea of instituting a lh<tvincial Poultry Association 
aii.l sent for mysell as Poultry lvv]>( rt. trained at Wye College and 
with considerable jiractical <c\])cri(mce of both Home and Indian 
K.iaiitions of ]>onltry farmiiig. to carry o\it this work. The initial 
sft‘|> was to construct a d(‘moust rat ion ]>ouItry fann at Lin-know 
:is an e.liK-ational cmitrr*. 'fins farm was stocked with breeding 
iMUis of birds from Australia and iMiro]^^ of ]>roved heavy lavin^ 
strains, and aftru“ 'J years of work tlie farm is now self-supporting"^ 
There IS a reaily sah‘ for eggs and liirds to the ]mb]ic. and a certahi 
ninulier of birds aiv giv(*n out at viuy low rates to deserving and 
.suitable ])oor Indiatis. Studetits. hotli Europeans a 7 i<l /mlians, 
are giv(m courses .if training .it ilir c.uural farm, and small hra7U'h 
lanus have been started in aluuit nine districts of the province. 
Ivlucational work is also carri(*d on by means of lantern lectures and 
'■'.[ding (d ])ouItry shows for hidians at the ma7i\ agrictdtural hairs 
lield in the itrovincn 1 hesc are well .itt.uiderl atnl su])poi“ted and 
kive served to ])opularixe the iitdustry. The correspondence 
’trcivi'd }>y ilh‘. Asso. iatio7i is a proof of t ever i 7 icreasi 7 ig interest 
taken in this subject, and .auistant relaws of visitors to the faian 
alul the bnsi7icss done are a furtluu' jiroof that this work is meeting 
a U‘Mul of the ])ublle for iiettei stock kept mider i letter eo7iditio7is. 

The Leghorn vari.Uy for village work has alreadv ])nwed 
an eeonoiiuc ])roduet‘r. and among tlie Inuivv breeds suitable 
'“i' thost‘ in eities and with limited ground rlie .Australian Black 
*h])i7igton and the Phodc Island Bed ap])ear tlie breeds most capable 
“1 resistitig climatic (umditions. 

Granted su])])ort by ( hivernmejit for a few vears longer, this 
ni^lustrv should make great strides and the poor producing f.nvls 
f^'adually bred to better stock, deriving therebv great protit to 
po.H'er classoa of this province. 
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The Mission Poultry Farm, Etaii. 


(% .1. E. Slater, B.S.A.) 


Thk. ^lission Poult rv Fnviu at I'ltuli wa.s started Py the 
American Presln-terian Alission in 1013 nndei' the inanagement 
of the writer, a la v missionary and graduate in agrievdture, who lias 
liad rliarge of the work since that time, being authorized hy the 
nii.ssion to give his whole time ti> it. 

Ohjecf. The aim from the llrst has lieen to introduce, loster 
and encourage a " cottage industrx- for the benetit mainly of the 
-depressed elas.ses." it being the writer's desire and ptirpose to 
devote his life to their spiritual, social and economic uplift, and in 
his opinion no line of work offered a greatm' o])portunity to those 
who have little or no land, capital, or ednc.ition. I’esults have 
fullv justitieil this lio]ie. 

Gorernnietif aid. In ltil,5-U). the l>oial Government made a 
non-recurring grant of Ps. 3.5nu and a recurring grant of IPs. .500. 
fn lft’2o the recurring grant was increased to Us. l..>00. and in 
19-2-2 a non-recurring grant of Ps. 5. non was made, and Hs. a. 000 


entered in the estimates for 1 9'23-24. 

Erjx-riwenUd statje. The years from 1013 to 191 S were largely 
e.vperimental. Manv breeds were ke])t. Oipingtons. M’yandottes, 
Rhode Island Reds. Indian Game. Minorcas and Leghorns were 
all given a fair trial, l^luch valuable though costly results were 
olitained. IMakes of incubators and brooders were tested out. 
Hearsnnn. Tamlins. Gyphers. Buckeye and Cycle have all been 
tried, the premier machine for India seeming to be Ilearson s. ^ 

The breeds kept have narrowed down to three- AVhite M'aii 
dottes. Black Minorcas. and Leghorns (both the Black Leghorn anil 


M’hite Leghorn). 

The breed par excellence for the plain.^ and nlluge condiHoUf. 
There is but little doubt that the Leghorn is the breed par excclkme. 
]rggs are the main consideration, not a large table fowl, in In' i.u 
The hens in the villages must live largely by foraging and also >e 
small eaters. Another reason for Leghorns is that jackals am 
village dogs prey on poultry, and the Leghorn is a nimble bird 
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to fly anil ovadc tlionu Also they roost at niglit largely on the 
trees nearby and are partiiailarly hardy ami stand tlie rains and 
very well. 

The Tjhffi Pofdfri/ Fann. The farm eonsists now of about live 
jicies. Ther(‘ are eight breeding jnns witli ea])a.eity of about 150 
afhilt bn^eding stock, and six liouses for accom])i,oda,tioji of about 600 
ffrowing sto(‘k. also a liouse for sittiTig iuois. hos])ital for isolation of 
sick birds, im-ubator i-ooin, daft fir a7)d gra in godown. About 
loo fruit trees have been set nut for shade a7id a 4| l).h.p. 
ei( engine and ])ui]i]) ])rn\ ides water. Tills year living quarters 
have ])een ere<-tral for training village boys and young men in 
poultry keeping. 

Breeding fqierations an' cari iiMl on for th<^ siqiply of pure bred 
eggs at nominal rates of one auua ])ei' (\gg to villagers, and })ure bred 
eockerels for distributi«m in selected villages for (U’oss-breeding 
puqtoses. Tlie general ]mblje ai^e also siqiplied with egg.s for 
hatching at Bs. 12 ])er d<i;ien and breed i tig stoek at an average rate 
of from Rs. 15 to 2 ) ])ei- fowl. 

ViUngp (iiHfrihatioa, i^veiy yeai' has shcrwn a growing demand 
for eggs for hatching. For instance, in 1U2I. 2.410 eggs were sold 
it one anna eaeh. Tliis year the numi>er was 2.895 and these 
wore purchased by 13S individuals. The demand far exceeds 
the sup])lv, main' being refused, and it must be remembered that 
there would be no dilVu ultv in dis]')o.sing of ilieseat ouo ru])ee each 
to the pulilic. 

Breat snccess has also followed the distribution of pure bred 
heghoni cockerels for cn^s.siiig purjmses in selected villages. Last 
vear one liuudred were purdiasiMl b\' the r.IMkA., and tlius distri- 
Lited. It is a. (‘onqiaratively tsisy matter to thus grade up a good, 
useful, harih' and jiroductivo fowl for village conditions, tliough I 
Lvnur tlie establishment of pure bred Leghorn flocks in every case 
^hore a start is being made and country fowls not kept. 

F\(h-farms. »Sinall lireeding cent res in selected villages have 
proved very successful. One man raised bis own stock from eggs 
snpjilied, kept a lireeding ])en <>f ten hens and two cocks and 
fetributod pure bred eggs in ton adjacent villages, selling these 
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at one anna each. His sales amoimted to about Rs. 141 in he 
year for fowls aiul ; he had his original stock on handoud 
some young sto(‘k. and lunl created a keen interest in that viciuitv 
for pure breil fowls of a good laying strain. 

.These I'cntres should he greatly imu’eased, and each cent re 
could cater to from ten to twejUy adja(‘ent .villages. Thev are 
one of the most promising features of all of the work. 

The Etiih PonUrtf SJtow. A ])opular and growing poultry show 
for Indians only is lield yearly. This show is of value in deter mi iiina 
whether we are going forward (ar back. Kvery one of the 438 binU 
cxldbited this year were owned by Indians, of which 20U ])ure bred 
Leghorns and Miuoix as were reared by the .])eri])le of soide thirtv- 
eiglit yillages h\ the Ktah District. Tiie judging was done by 
Mrs. A. K. Fawkes, Secretary of the lb ]\ Ihudtry Association. 

'riie sntallest uuim])roved country fowd wciglicd 1 lb. 13 n/... 
the best ci'oss-brcd lieu weighed 7 lb. 'The weight of t In* smallest 
si.\ country hens eggs was 5 oz., tlu‘ lieaciest six cross-1 u‘ed eggs 
weighing 14 oz. This proyes wliat can be dotie b\' stocking the 
villages with go(><l class ])oidtry. 

b’ash ])rizes amounting to Hs. 450 were distributed: Hindus. 
Mahomedaiis, and t'hristians from the depressed classes were tlu^ 
winners. 

The Etnh Ponltrf/ hujNsfrf/ Exhibit. A decorative jnuamid 
consistiitg of twenty -seven Whiti^ Ij^ghonis was erected in the Allied 
l^ark. Agra, at the request of the Local ( lOvmnnuMit . on tlie occasion 
of the visit of H. IL H. the Frince of Wales. Much inten‘st :nid 
enthusiasm was awakened, and tiie car c.outainiug H. IL 11. tlw 
Prince ami H. F. the (lovernoi' s1ow(mI down to examine it. 

There is no doubt tluit the counti y is waking u]> to tlie jUKSsihili- 
ties of ])(udtry kee])iug as a smind pnditable ” cottage industry 
for the ])oorest, ami a paying hobby for the wealthy, (liven luisiuess 
judgment, sound utility sto(d<. and ])erseverance. success ei\n he 
made of it, ami a distinct adilitiou to the e(a)m)nuc wealth cl 
the country, and to me its greatest value of all lies in its ada])ta' !‘>ii 
to tlie needs and requirements of tlie poorest and lowHe.st (d villag*' 
communities. 



T1[F^: RP:L.\TI()NS1[I 1^ OF TllK SPEFJIES OF 
I'l'SAHUJM .(F\USL\(i WILT ANT) 1)TT\" 
ROT OF I^OT.VTOFH IN WESTERN 
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S I. A.TKKKAl;. I!..\ . 

fn ( i ■I‘', I ,, II'I "t , {i-ni'hatf : 

\M) 

M N. KAMA'r. i; Ac. 

. I /'/ .1/ 7rr>/r«/, a/ . i ), no "f of . I 'f i‘ > r > 1 1 / .i fr , Uninfoif. 

l^rnixc tin* I'oiirsi* of tlio iiivt^sf i^atipiis on ]>ot;ito rultivation 
’!) Wostovn ln<li;v. ilio rosults of whidi ]i,i\a‘ lu’cn oin^oilird in 
l)ij]!otin \<>, 1 Ol^ nf tlio iP^iDirtmoiit ot Ai;ririil- 

■ !\V(» <listiiu't (Hsom^os of tlio jiot.ito jtlaui raino t«> Pe ivroo- 

i.JVfl. (Mrli duo to ii s]>(‘{‘io.> of F > <! tt- . a u lit disoaso of tIio ]>otato 
i'itiit and a drv rot of tlu' jiotato tuPor. NaL:‘]uukar and Kiilkatni. 

aiit liois of (•l[H])toi \’II of tlio liiiHonn wlm h duals with tltis 
kat .tf tlio suhjoot. aftoi' inontiouini^ ono m two olisoi'vat iiais wliioh 
^^■'liiio tiioni to sus])ort that tlio two forni< of Fn<iffiinn foinul hy 
]H'riia])s 1>(‘ idontioal. nanai'k' that ” tlio \vho!o (juostiun 
dll' ndationsldp of tlio two foirns nojunt's oaiohil and thnrono]| 
i^atioji at an oariv da, to." 

Ill liiL’o. duiinir tho coiirso of sovoi'al iiuH ulation a\]nn-innnils 
■ill tlio two F rt m forms on ]iotato tnlMU’s, oiio ot ns 
■h N. K.) had oli.MUN'od that whilo tlu' tuhot's iuonilalad wdth 
hrv rot Fifsariffni tiormalK' do\olojiod tlm typioal ]K>wdorv 
'<’1. tlms)^ ii\o<adat(‘(| with tho F^^sarnuf* (d)tainod from ttihtn’s 
tji,» di’nwn \'asonlar rino ( ha i aot orist i(‘ o| tin' |>rodit<*e Iroin 
I’diils allVotod witli Fusaiiuni will iuvariahly nausi’d a, soft rot. 


( hl5 ) 
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Some evideme was also obtained slmwing tliat the tem]aMature 
relations of the two forms wore ditTeieut. Thus tlie o])ti]uuM\ h,i- 
the wilt Fifsiiriffm was found to be bet\\een and ’J.VC. 

wliile that for the dry rot Fastn iimf betweeii and ( ', 

It did not become ])ossible. owinj; to s^ane lea^on.s. to 
tlie subject furtlier until dune (ultures wer(‘ then obtained 

from the undergro\ind ]>art of the sten\ of a wilted ]>otato ])lant and 
from a tuber showing the ty])ical dr\’ rot in storage respectively, 
and the moridiologv and ])ln'si(dogy of tlie twu forms were candullv 
studied. 

The cidtures were grown ou gbimse ])e])tone agar* at tem|KM'a 
tures between 23 ■('. and3ti (’. A lai ge number of (disei-vatit>us weiv 
made of which the following mav servt' as samples : 

Exrkhimkxt No. 1. 

(2.a°C. to 27 I'.). 



OltV Cut Fct 



\\ m Fr.iAkii M 


Mu<le and 
extent uf 
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M,,de and 

n\t«ua ft 
UfuOh 

e..l,.iii 'rnxt'irc 

27*VI-22 

.Sfartirej da \ 


27 \ 1 22 

St ,1 1 1 111^; d ( \ 


LMr\'I-22 

\'isil>le i/ruutli 

Wliitu \Vu,,!y ; 

2!iA'l >2 i 

N'> yf'U th 


yi-VT-22 

la.. 1(1 ].ruf:re.'s 


an ^•^22 i 

Oniuth jii-t 
mmM.- 

w!n»- 

1 Vll.22 



1 Vn 22 

^ Si. AS nr. xjta 1 

I ! 

! eii>ki>.h 

1 

2 AMI 22 

TmVk- full 

sunlit 

yellMU 

tinjc 

2 A 11 22 

1 Mrairre j 

1 


a. V 11. 22 

qiiitr full 

f 

1 

a.vn-22 


L ____ 


Kkm.^rKs. Wilt Fu.-<oriiini rn-ikf- i.'iii\Oh :it lia < t" 27 C, ( 't.liiinMijJU;!' ' 
tf'Tturc, ;iif diH«*r(Tit iti th<‘ tvvM fi.jin-.. 


* ert panU afconliri^ tn thf* f'ai'*witia fnniiula : — (Iuhuh^' 1m yiiic, mrat r\tr:’*' - 
yuaitcnc.a I'nn., HHliiini ( hl'nidf yriii., a'j.ir T'" L'rni., \vatr>r ( .«■, 
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Kxr‘HR[MRxr Xo. 2. 
(At constaat.) 


Dkv k.)T FuSAR!r\i Wjj.t Fusahiu.m 


iutf* 

! , 

• I'lxtriit Ilf 
. iiniwt li “ i 

Ti‘ vt 11 ri- I > 1 tv 

I'Ati'iit Ilf 
-’riiaOli 
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70 1I-2l‘ 

SlaitillL' il >> 

:\ii-22 

1 
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Nil jpni'jtt''". 

12-VII-22 

I 


i:5-\ it-22 

lli'strii-tril 

l:r\ 11-22 
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\isilile 
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! 
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\\ inic Ui»* <)rv P't F’t 

'1 '/I lUldi' Vi 1 \ -i. .. 

vi f li a 

' . f will F'iAitrium 

rt-niiiiu-il i 

li'“tlual\ aiitl 'h> 

‘W 1 11 1 t li ; 1 >11^ 

_'i' viili ii. i uipil \i htMi the i‘ultiir«' 

A 1' 1 I iH'f* 

•rn'il i‘i til*' Dofnia! I.Okt. 
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The following des(‘t'i]Jtion> <d the two F '(<fn in are 1 

lias'si on manv 

similar 

obse rvations. 





^V^I.T f'rx.i/?/r.u 



t Irow t h ato iab t(o\t ure 

powdfM V. colour ]>inki.sh at 

'2:V{\ to 25d\ 


•^n<l \vlntt‘ at ttMUfMM'at Optiiuuin temperatures for 

"r(uvth between 2R ( \ and 25 ( No growth at 

Myiadiunu tliin. witli b'w st^pta. 

Alieroconidia ])re(loniiiiat(' in numbers. .Maeroeoitidia generailv 
-■ tu d*se])tate. rand\' 4 s<‘])tate, narn>w and slmrt, hyaline, thiii- 
Wiillod. 

Average size of niaeroeonidia. 25 55i( 4‘2a. 
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Average size ot iniri’ot'ouidia, 8-lS,u \ :?‘7 4,«. 

Mierocoiiidia pointed at one end. 

(’hlamvdospore -format ioii very \dgoianis. termina-K interealarv 
or in long eliaijis. I to J celled, vhin-walled. 

( onidioplunes branched and in clusters. On ]>otato agm- 
and on sterilized ]u»tato .slabs, blue < olouied sclerotiiini-like bn.li»s 
are formed in old cultures. 

.Hrv rot /'’rs.iAV/ u. 

(b’owth s\duneigcd. texture wauilv. colour varving from wliitc 
in voung ndtuies to taint yellow m (ulturcs. Optiiuiun 

tem])cratinv tor gi-owtli between 'ib < ajid *b» ( '. 

Mycelium, tiiick and with mai:\' scjUa. 

Macrort>nidia ait* tlu* piedominant spt.o'-lorm ; LU*uerallv W tn 
4-septate. Irequently b se])tiitt*. raicb’ toseptatt*, longer and broader 
than those in wilt /■h/.svo////e. tbit k-wallcd w itli lag vat Uo[t*s in eaeli 
cell, greyish in colour. 

Average sizt* of luacrofonidia . go to/i - b'b d g.hu. 

Average size of niit rot'ouidia. lo -go/i b’bc. 

Microt oniilia l»roadat l)otlLeuds. 

( lilamytlosptues bigger aiul ftnnu'tl latei’ and in smaller numbers 
tliaii in wilt .spiny and t hick-wallt*t{. 

(’oiiitlioplmres simple, unbiaiirhed. (IMate XX. ligs. a ml t.) 

Ixocrf.ATioN's t>x lu inais. 

In order to ascertain any difference in the naturt* of tie* mi 
caused by these two obviously tU-tinct ftirms of /'b/vu/oo/f . tin* 
following inoculat itm e.\j)eriment was made. 

Perfectly sound-looking tuliers wt*rt‘ washetl with tap-watei' aivl 
.sultseqnently dij>pt*d in o i per cent, mercuric pei'chloritle solution 
for two liours and tlu*n drit*d, These were divide<l into foui' has. 
twr> of which W(ue imxudated, (lacli with one form of Fusanoin. 
and tlie other twt) w'ere left as cmitiols. The fungus was iidiax lin ed 
into tlie tuber bv reinmdng a small wedgt* of tissue, winch was 
replaced inunediatedy and s(*ah‘d with parallin to ]n'cvcnt infecti'>n 
!>v other organisms The tubeis were placed under glass cov'i's. 
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1 [;*■ was stalled on i^Stli du)u^ ami roiirliidc^d on 14th 

,lul\ . 192*2. d !i(‘ iollowinj^f taiiN‘ siiminari/es tlif* results : 


Iteti ul.ilol sv illi 
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\ i;.',)!, ill' Myh -lit in',i nf 
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eye.' i.f Inl-cr.'', 

\\-;i /a/. . 
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i?.a 

l‘A’i ' of tnlxTs 
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killol. 

I An;"!.-' 
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1 

Itl! 

1 111 

nil 



lU ! h.- t. ,n|,< iMum' 1 r i ■ ■■ i j rj,;. .nnvnl i bou...-,, 2:) t . .ui.i Uyr. 

1'.' 'bv :.•! M.. , iii^.l ii,.- jxj,,, ,1 ,T!i- .f tbc a.-i !l;'- ih'V i-.-t -.11') tlic wilt 

' I'l'.-j ! '-ir i < t , 1 !(.• il- -b hisjti, ri:-;. .! 'ffi,- b.iiitei aiimil.itr-' -jpi-»utiuL' 

' a- .1,-1 lb.- lilt,., .1^ t.. biii tb. in il'iitn W. iv-. 1 lupI 2.) 

riiij' is an t'xpri’iitirnta! (•(Uilirmatinn nf the helief of 

li'iatn r)di i\’atoi-^ 1 iiiO ili* (IrN' I'ui iiihers genninale ^peeially 
viL^'a’ou'-'lw* 

Tile ouxiiiated tiiiimis a lid im <»tln‘r • a^anisui was reiaavcred 
!'t‘iu the rutteii IuImU-s ni latcli case. 

Tla‘st‘ trsu}!> Cl tnli in led thoc '>h!<inied 1)1 experiiiieut.s eoii- 
Tictctl l.\- (»)a* III us (M. K.) ni 1 !»l>o ;tnd placed lu‘\”oj\d d<>uht the 

' “li' Itisn ui alre,Ml\- ,trri\'ed at I'U nee jdhilc^ical and ]}hysinh>gieal 
UMHiinls that the wilt F >i.«t , , iii slid dr\ mt F n n h> are distinet 
^!'<‘cirs. \X. ji^s. d and I. siinWs the dia ract ei'ist ics ot the 

f-i(sttfur in these expiU'inients. 

It IS nut pcssihh t M la anpiet el\ identity liie two Fit.'nnat dealt 
''9li in this paper without detailed comparisons with the host ot 
''j'ecio ot I'usfUtun* descril-ed in Ainei iisiu hietafire. hut wt' iniglit 
liLi'iLtiun that thediA' lot F <(sn n um setins to us to aei<a‘ more iieavlv 
■Wtli !’ tt.stuniiK tirinU nh! lain, and the wilt F usan wit I) F u.<art >nn 
A\'r.. as descrihed and li^urtMl h\ AV. (arpeutor^’ and 

)lii!n.itia \.i_iJiit k . 1 . /i- 1 ^ 1 , !'■<;! J fi/If, Inj. |,, i;;{. 

II [M ill, -1. W. S.'jiir ■ nil'l l I n b\ >|U v li's .a Fu-'ai,(ni. 

Vi'i. V, X,'. :5. ;> ns;t. 
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Siliorluikurt'.i tliaJi with V. trivhotlu'cii>i(h's W'r. and F. oxifapor'im 
•Sc lilerht.. vespoitivolw as believed by Xagpui'kar and Kulkami.- 

SUMMARV. 

The F'isiiria causing the dry rot of potato tubers and (he 
wilt disease of the potato plant in Western India respectively arc 
shown to be two distinct species lioth in tlieir morphology and 
])liysiology. 

Thev iliffer in spore measuieiuents, form of growth, tempera- 
ture relations and in the nature of the rot produced Irv each on 
the potato tiiher. 

■ ,>;herbakntT. Fu.-ah t nf p-t a-os. A Wi o .. N p. 1>7. 

^ N iirpurkiir ajul Kulkiriu. Ih.. p. ‘i-V 


Kxi'Lanahon of 1 ‘laik XX. 

t i! (.yi ttSC uj 

Fiu". 1. A TuK»vr' iiidi witli \Vilt fuMinum. 

_ l)i'v Kot Hi . 

' 1 . view." i)f tubers in bi^. 1. 

VlM6. o iinrl 4. Wilt an<i Dry Ii'>t fns^n itnn 

la) Marrnrniu.lia. (1.) ( Wt I 'nniai..).li..rr-. rol 
mil roeoniilid. 








IIAW'AlfAX Sl'CAi: FAC'I’OKV l!KS[;i;rs F()l{ THE Vr2‘2 SEASON.* 


i;Y 

K. T. WESTLV. 

I 'nNsiDi'MUN* lirsi, tlir vai ieties <){ (Miie luillt'tl. we iin<l tliat 
da- fdd st,'n<L-liys f.alialua and Yellow (’akalouia are giving 

irnuind to H. I ()!» and I ). I I N'ellou’ < dledouia still leads, however, 
[or to jxM' rriit. ol thr total Hawaiian no]) was made up of 

ritis c.iDo, H. lu!t is uow in s(M()iid plma* ])er eeiit. of the 

([■o]) coining from tins v.nictn ])(M' <(‘nt. of the erop was 

l>, I Ilia. laihaiua. oucc the leading < aue \'ariety in Hawaii, is 
U'lu fourth in imjioitaUce. as <in]\‘ I 2 ])er cent, of the last ero]> was 
oju I.aliaina ealie. W'e note, theit'fore. tiiat in Hawaii they are 
net satisfied with their old <aijes, Imt aia‘al\\ays looking for some- 
dang ia'tter. Had the\- not d<aie so. tlie Hawaii. Ill enu) would 

<la V have het'li vei w luueli less I liaii it is. 

.\s to till' ijiiality of tlie cane gnniid during the figures 

di"W that tlu‘ cane was pooler than in any jirevious year. 

{"’larizat ion wais tlie avnage witii I t!H inaMlUiiJU and liet)2 
iiiiuimum average for an^■ <*ue lan(uy. The aN Ciage per cent, 
iihic was HJAK'). w hieli is the highest aveiago leconled i(U any one 
,'aM!. One factoiw' reported an avetage for the season ol laMIS 
1"'! cent. Iihre. whih' the lowest reported >vavS 11*79 per e-eiit. 
Average' piirits' of first mill juice' was SfeSI lin eent.. only a little 
ii'glau than the H)21 ave'iage Sti g-J ])er eeiU.. which was the 
hw('st ere)]) average on iveoril. The' best average first mill juiee 

* lirlMiuU'ii ficiH .VC' S l\', Ni>. i. re- lo Its. 

( Ml ) 
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purity re})orteil i'v any factory is SS‘9 ])cr cunt, and tlu‘. ])oori>’, 

SI '41 por (cnt. 

(’oming lU'Nt to nulling, wo find tliat ^■cry high t*xt ractiuns au' 

heing ohtainod hy most of tlio factoi ios in lla-waii. Tlio avor.iT,. 
howovor. \Nas nut as good as in lU'Jl. and is tho tirst yoai siia c 
llMl that does J\«)t show an im|>r(iVoiucnt over the juocodiug soasuii, 
Uti-ns j)or (.out. oxtraction was thoaxorago foi' against !I7‘I:5 

]U‘r cent, for lUifl. The liighi‘st a\ orag(‘ ohtainod hy aity [artniv 
was t)S“S4 por cent. Ki\'o mills record avoragi's over US per i fui. 
and sixteen over U7 ])or cent, l lu' loWi'st milling los-, uhtaiio^tl \Vi|v 
1 'lo. Tlio average mllluig loss was against :2 m» 4 lor 1 ng 1 , ( i,| 

the main reas<aus for this drop in recovery at tin' mill is undouhtiMiK 
that less maceiati(m was used. o4'7o per l eUt. ddutnui on ii'aniiil 
juii'o is tile average for lugg and ])ei' nmt. for IUlM. Lc-^ 

maceration <ind h.oser extraction has nudouhtiMily had its lullinar r 
on the juice ])tirities. as we lind that tioMirop li-om first mill to last 
mill purit\' during lUi2*J was 17’71. against ’ju'lfo in lUill. and tla* 
<lrop from first mill juice to mixed juice was IM I during 
against o-4o during Ton> caiic giound ])c] houi' was. as lu 

former vears. very low. 

A studv <4 tile h'liling house \\oi'k laA'cals sr\'oi'al lutorcstiiig 
facts. The figuies sliow that inoo' lime was used lu clai ili('ati‘']i 
than pi eviou-'K'. and in mo>t ru'^es a hetl(U' inerrase in [Ullitr' tioin 
mixed jun i* to .'.vru]> is irjKuted. f hi tiie (»thm luind. wc tiiid lii.n 
nnsre mud was olitatncil and the pohiiizatioiL of })i'«“ss e.dsc- w,o 
liigher tlian m anv previous vr-.w jor w !ii; h ligui'es alt' a\'ai!;)hltr 
It is the writer's (c\])( lamce tliat w Inm juier is overdimed a gnMt<‘! 
volume of ‘settlings ai’<‘ oht.illied and la insc( plcUt I V the Work rt'' I'lll i‘‘i 
of the presses is uici(MS(*d, S(*\a'i'ul llawal’an laetofics practuut'-l 
ovei'dimine dn ring 1 hg*_! i ( pui t het l or r ecov I Ih‘ dr nsii of t lie 
svrup was higln*r duiilig I ‘.I'Jg t han a nv jua-.v ious yea la 'rie* aveiag'' 
densitv \\a< t;:v:i7 luix. No douhl this, to a goMt (‘\t»‘nt. is due tc 
rediKaaf maceiation of the liiliis, 'flic avinage pola [ iza f ion o| ih' 
Hawaiian sugar erop in IUU‘J was IMUSS. slightly higher tluiii dmiui 
P.njl. wlnm it was tniwo, 'riu‘ moist me routmit ol the sUgai' i- 
coming down from vear to vaair and was. lor (f'S7. 
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Avei'ji^e gravit}' ])in ity of the final jiiolasses for J !)22 was 3S-75 
;i(f;iii)st 38*53 for 1321. Xotwithsta iidiiig the liiglior itujla.sses 
|,ui it V. t he loss of suei'ose \\';iS les> due to a iessci' amoinit of molasses. 
This again was due to a higluu' ] un ity syru]) during J322. 

I ’ndedcM'iniiied losses iii’e heiug hA\'(‘i'(Ml. TJie avei'ag(; was 1*27 
jicr i 0(1 MK- rosi* in rum* against 1 'Tti < luring 1321 . 

( 'i ijiinient ing on the 1321 factory /esiilts in Hawaii, the writer 
jitiihe a comparison of the ii^sults obtained in 1314 aJid 1321. and 
Aiiidd at this time lilo* to collect a ty]a>gra]ddcal erroi' ajtjiearing 
,.ii page loo of the Maich (1322) Numlau' (»1 the *Vea'.s. 'The 

oiiumeK iai sugar ju^laii/atioji jau- loo jjolarixation in eane figures 
ji)i‘ 1314 and 1321 should iic ! cv(U‘Si*d and shouhl reafl S()‘5() lor 1314 
aid S.VS(i f(U' I!)2L gi\ ing a decrease of 0*70. 

'rJu‘ writer jdaced ( lUisidcrablc stress oji purities wlnle 
r. 111 ! 1 lent ing on tiie 1 321 results, and will again discuss the subject. 

below is a cjunpai i^ou of some of the tig u res for tlie last two 
Hawaiian crojis : 

TJic polarixation of l aii* i> u |5 low(‘i tor 1322. This sliould 
,:;vc >ugai' in t he bags. 

rite cxtiactioJi was O' t.-) Inwau in l!t22 and should also tend to 
.\‘c ios sugar recovered. I’lie pics^ W'oiT was poorei' in H>22 
J'id higher polarization than in l!»2h. indicating an exjieeted 
'■inhi'i' osliii’T loii of sugar lucd ill the bag. When we also 

:i:'i that tlic gravit\- pUMtN of (he liii.il molasses was ieg2 higher 
li 1322 ihai) in 1321 Would be just i tied ill e.xjiecting les.s sugar 

''■‘•cV(‘rc<l. as cx-eiwiJong points that w.iw JbiT what is the fict ( 
fh<‘ lad is that, in 1322. ST ‘02 pei' crlit. of tlu^ p» 'la riza t ion in eaue 
cjs bagged as coirinicr<’ia I .sugar against S.“) SO during 1321 or l’I(> 
I'cnt . more. Wdi ' 

liighcr pci'ccmtagc <3 tlu' sugai coming to the Hawaiian 
'"ti'iics 111 1322 w.is j)ut into 1 he hags, exAUi with ]ioiU'er laetoiy 
lici ausr in 11^22 I lie piii itx' ol lirsi mil) juici' w as in(>2. the 
juici‘ (i*3(i and the s\ rup juiiity was I -(Mi Iiiglier than in 1321 . 
''' Och t|),> piji‘iti(‘s ! High extraction is good, so is huv jicharizatiou 
''1 juvss cahe and low gravits' pin it ol tinal molasse.s. but iu tlie 
^‘3ei .s (►pinion it is of far greater importaiieo to see to it that the 
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])uritv of tlit‘ joire ill tlio raiic ilelivLM'eil to the mill is as liigli a,>j 
possible and tliat this parity is improved in the fartory. Wlien all 
is said and done it is the amount of polarization put in the hags 
from the sugar eoming in the c-ane to tlio faetory that we are aftrr. 
Idle higher }>urities the more we will recover. They automatiealK 
increase a factory's pan capacities, crystalizer and low grade centri- 
fugal ca|7acities. They also reduce tlie amount of iahuur reepured. 
lligli purities will also cut down on materials and will hei}) 
to reduce costs per ton of caigar. 



i)j-:('i>jNK IN riiK a\ ki{A(;k viklu ok kovktian 
(’OTTON.* 


■■ TfiK Inis is of Kgv|»tiaJi agrit'ultiira and its lelatioii to the 
(In line in tlu av(‘rag(‘ yield ])er tialdan of cottoJi ’* is the sul>je< t 
(k'iilt with l)y .Alessi’s. Iv M(d\en/.ie Tayloi- and A. (’Jiaiulev [jurns 
i)i Ihilletiji No. ’ 2 ^) issued hy the Tt*eh ideal an<i S( ieiitifie Serviee 
Ilf tlu‘ .Miiiistiy of Agiicult me. Kgvpt. 

Afauy difTereut factors ha.\’e been given proiuiuenee as possible 
i-.iuses oi the decline in the av(*iage yield ])(u- feddan of c(jtton in 
bgy])!. Of tlu‘se the most weight has hitlierto been given to tlic 
L-tfect of tJie increased height of the sub-soil w arcu'-table. the lack of 
iliaiiiage. (b'terioration due t<j salting, soil (‘xiiaustion, the incidence 
^'t fungal and insect attacks, and to deter ioration in the ]>laut. The 
(L'rt’ects (»f manmiiig, tlie rioluction of sujiply of Nile silt and ehanges 
m var iety of cotton gi‘<»wn ha\ *• <dso been discussed. d’Jie present 
aullit.u's regaial all tliese jrossible causes su bs]diai-\' at least to the 
ptepoiii [(MMUt ed’eet ot th(‘. eoiu ersion of hvg\ jit from t in* ohler basin 
y stem of ii'ijgat run . practised juimtc I Slid, to the ])iesent system of 
perennial irrigation which has become gouerai ^ince that date. Tlie 
*'asiii svsteiu allow'ed of a pcM iod tliiough May. June and 'Inly, during 
^liich lh(‘ land received no water. Tlic authors c<impa.re tliis 
'.Uturced period with the summer' tallow, as pr’aetisied on 

iaiitvy lands in Knglaiid. aiuLto it the\' attribute the lertility of the 
s->il in the older' svsteiu of Kgvptiaii agi icult me. It is lield tiiat there 
Ims lieeu no dovelo[)ment in the agricultural piactiee ot the country 
t'J meet the iiew coiiditionsof [leieniiial inigatiun. 'L'hc ferliliiiing 
piaperties of Nile silt <ue mmiiui/ed. though the e.xperiiuentai 
'evidence produced by (he authors fi'om t in* cheinieal and biological 
standpoints ap}>eai‘ somewhat slight. Statistical evidence for the 
U'Ut hision IS also ju'esented, and it i.s held that t he lert ilizing eilects 
tU'st oliseived by Uussell in relation to the partial sterilization of soil 


* Kvenie.oi ii i:u J'/ur. /'ci'Uc /'CC, \l\, 1. 

( ) 
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in England octnirred as a iv^ult of tlie sh(iru(i 'i, 'riius it is r{nirluile4 
that the decline in tlie yield of eotton ean he direetly attrihutvil to 
tJie factor limiting haeterial activity, and hence the ft)nuation i>| tlu‘ 
optimum soil solution. It is suggested tliat since Egyptian agii. ii]- 
ture in the future must he hased oi\ perennial irrigation, the slN/atfi 
effect would be intensified by ploughing during the siuumei' pcriuil. 
thus completely suj)pressing protozoa in the soil and restoi ing it to 
its crop producing power, 'fhe paper is illustrated bv charts 
relating to the yield of cotton, and is furnished with an a])peu<lix 
describing a new method foiMletermiiiing ammojna in soils. 

Whilst from the large volume of discussiv>3i and h\]a)th(*sis 
in this paper hased on relative! v few ex]>eriineiual farts it mav 
he dirticult to accept the authors* coiirlusious. they should Inriu 
a further stai-tijrg point for a really srieuti{i(' investigation into tlir 
decline in the yield of cotton in Egypt. 

('ottcjS' Kkskakc'H Boaku. 

The Second Annual I\e])ort of the ( ottoii I’esearrli Boaid in 
Egypt claims to give suhstaiitial evidence that research lias been 
seriously initiated into tlu' varied ])roi}lems cipimcctid witli the 
('ultivation of cottmi. New laboratniies have l^een statlVd ainl 
equipped, and it is stated that the jiiajoritv of the ciut icisius aial 
suggestions received have been emlxxlied in tla‘ present report. 
The botanists of the Board, however, dilfcr from Dr. Balls and 
Dr. Harlaiul in regard to tlie methods of comparison used in relation 
to field experiments. I'lu' ciitics recoiunuunied the use oi (iower 
and boll counts for ]>uiposes ot comjiansou. instead of < rop vicKls. 
l)ut the local workers ])refer tlie lattoi- nuUhod, o\s ing clmdlv to tiu* 
labour involved in crplhn ting data by the fornnu’ nugliod. and alsti 
because the farmer prtders results in the form of crop vieMs. 
Investigations involving the oMordlng of (haver iouiits mv abo 
being cauried out. 

The report jnoper opens with .i note oji the decline in mcI'I 
of Kgy])tiaH c(>tton, but I'videiue is ])r«aluced which justilics liic 
conclusion that with careful cultivation ami due attmitiiUi to seoi 
selection the Egyptian crop could be very substantially improved nt 
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qiiiintity ami quality. Of tiio (tommeiTial varieties grown in Lower 
Egypt, tlie tests of the past two years sliow that 8akel grown from 
Domains’ seed is \>y far the most pr(»tital)le variety to grow, with the 
possible exception of Dr. Balls' variety *■ Xo. 310.'’ Some of the 
Botanical Section s select(Ml strains ar(‘ also higlily promising, ft is 
noteworthy that none of the ]>ro]>r ietary varieties attain the standard 
(if tlie seed in the jiossession of the < lovtnnment. Drainage experi- 
ments liave indicated that considerable differences in the level of 
the sub-soil water pi-odm ed no (‘lf(M't on the tu’op. If this result be 
nmliriiied, it will nvolify juvsent views as to tlie effect of the soil 
u;iter-hw't‘I in ivlation tr) decline in tie* yi(*ltl of the (’r(»p. Experi- 
ment :i I work oil the (o\tia( tinii of piir(‘ lines, on bulk selei’tion and 
jH'iipagatiou (►! selecte(l strains. li(‘]d tests of varieties, hvliridization. 
growth and lloueiing rurves. bud aiid bdH shed<ling. sore-shin 
wilting and on boll-woiin is dcs< ribcd in ( (Uisiderable detail in tlie 
MH'oinl |)art of the leport. The third siM tion deals with the pro- 
graiuiue of e\])eiimelital work f(a' 1 U22. 'Fids includes work on the 
partial sterili/ation nf soil and the effect »»! Nile silt as a fertilizer on 

ihc chemical side, and from tlu* iM»tani<-al standiiuint cotton breedino- 

^ o 

■n similar linc.s to th(‘ work in the piesent season will be (ontimied. 
Experiments w ill also biM-arried out on the water table in relation to 
i'"tr growth, the elh'ct of irrigation on lint length and on sore-shin, 
ami wilt diseases, as well as maiw ntluM nvitteis on whicii work 
lia'* aln^ar ly been initiated, t hi the t*ntonioIogical side. b(»lI-\vorm 
aii'l nt her inse(‘t pests w ill be st udied in detail. Fhe report concludes 
'dtli four ])art.s devoted to sum marie.'" of literature relating to cotton 
m Mg\ pt and in tlie rest of the world, and a uunilier of appendices 
'kal with tlu‘ Egxqitian climate. c(»tton legislation in JH21. Egxqitian 
nioue\s. etc. The rtqioii is fullv illustrated by charts, and must 
lirtive i‘xtrem(dy valuable to all courtune*! with matters relating to 
jiroduction ot rot ton. 
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POST-GRADUATE TRAINING IN AGRICULTURE AT PUSA. 

Tiik ff'liowiug press eommuirirpie. datetl “i'iml .Inue. 
hi\f> l>eeji issue<l hy tlie rJovennnojU of hidin iji tlie T)e])artnient e: 
l^liK-ation. Health ami I.amls : 

Til rehitirai to the Provineial Agrieultui'al ('olleges the Agruail 
tural Hesearch Tjistitute and ( ‘allege at Ihisa o< eupies tlie posltioi 
of a higiier teaehing institution iji enaliling students liv means ul 
post-graduate eourses of the liighest ])ossihle standard to <[U;\lif\ 
for tlie best appointments in the various hrauches of agricu]tnr;i 
work not only in India hut in tlie neighl a airing ('olonies. 'riu 
position of the Pusa Institute and College was examined hy tlu 
RoyaH/oinmission on tlie Puhlie Si rvii es in India, and it was remiu- 
mended that (1) Ihisa should i>e maintained iu-inci])ally for resean li 
work, and (2) facilities shtuild he ])rovidcd at the Ki^searcJi Iiistioito 
for the training of ])ost -graduate selecte<l students in agrieultuui! 
research up to the higliest standard ]jrovided hy the host equipjHsi 
agricultural institutions of Fairope and .Vmerica. sucli additi(»ie 
Tieing made to the staff of that institution as miglit he necessary 
for the ])uipose. A scheme for the e\])ansum of the fiistitute to 
]u*ovide training on a larger scale both lor direc.t recruitment and 
proiuotion to tlie fintierial Servii'e has hei n sanctioned lyv thr 
.Secretarv of State, hut the depressed condition of the Tiupei’Kil 
finances makes the immediate realization of the full scheme iuipoc 
sihle. Kxcellent facilities, iiowever, exist at Ihisa for a coiiqilote 
training in s])ecial hranches oi agricultural scieiuio, sucli as. Agiicuf 
tural Chemistry. Botany. Mycology ^Vgricultiiral Ihicteriology iiutl 
Katoniology , and since its estahlishment tiie Pusa Institute kis 
given post-graduate training in these specialized liranchcs ri> 

a 28 ) 
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i;U students, I resides affording laboratory facilities to 20 scientific 
research workers for sliort periods. Most of tliese stiuleuts. who 
have undei’gone the ])0‘^t~gra, dilate training, were de])ute<l ])V 
bix'.al (iovern merits ami Indian States, and laanv of them have 
heeji ab.sorbed in tludr res]j(*ctive agriiailtuia.l departments, a few 
in tlie Indian Agricultural Service (aidre and th(‘ rest in the 
Provincial Services. 

M ith a vu'w to develop the ]M).st-gradiia.te training at Pusa to 
the liighest possibh* standard so that Indians wlio wisli to enter tlie 
Tiidiau Agricultural Servici* may be afforded facilities comparable 
witli tliost‘ avallabl(‘. to FairoptMU studei\t.s. tlie ])rc.spectus of tlie 
Pusa Institute has been under- revision. The ivAi.serl draft was 
considered by a s])ec.ial conferenia^ held at Ihisa in KeVu’uarv 1022. 
and it was re<*ommendcd that admission to those ];ost-graduate 
(‘ourses in s]> 0 (:ial subj(*cts should be stih tlv limited to post-graduate 
students who may be : 

(1) Stuilents who luive | assert witli di.stini tion tlirough the 

r ruir^e of a Ihovijicial A7rieultura] t ‘oHege and are 
recommended their Lnc.d (ioveriunents. 

(2) (Iraduatts in sciein''^ from an Indian rjuversitv who 

shouhi ])r<derably. subserpieur to rakijig their degree, 
have s])ent at least one wav at an Agricultural 
t'ollege and wlio are i-ecoiiimcn<led l>y the Director of 
Agriculture of the jiroviucc as likelv to pn^flt bv the 
course of instruction which thev pro]iose to 
follow-. 

(0) Students dejmted bv an Indian State who mav be 
admitted oii tlie ap]jlicati(m of the State c.onr'ernerl. 
jirovided they havi ti,e ({iialilications iudir attMl alawe. 
and tliat accrumuodation is aA ailable. 

'Phe conference was also of opitiion that a two years* training 
binder the s])ecialists wouhl form a suitable (pialitii ation for adnds- 
Hion to the Indian .Vgricultural Servit e. It was. however, considered 
that wliat w*as w'anted was more the associatimi rtf t!u post-graduate 
^fiidejits with the resean-h work in jirooress rather tliau a hard and 
fast (‘onrse of instruction, and that it must be left o()eu t(-> llie Heatl 
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of tliR Section conccraeil to fmme tlic conrse ol mstniction ho ,is 
to suit iiulividual rcquii'Cinents ami atfonl all lacfl’tiCH lor comlm-t 
of re.se iu’oIk 

The (iovemmcnt ol India, l-ave acccptial those roeoinmeiut;,- 
tions with ^li^ht UMHliihations ami have (leei.hal to start thes, 
eourses in the next cold Mcatlier eommeucing trom 1st XovemlH.i, 
10-23. and to throw them open to distinguished graduates of rniver- 
sitms or 'L.mi.-ultural ('olleges and also to stud.mls win, ha.ve under- 
gone tiainiiig in agrienlturi and Us allied hramdu s in Britl.-^h r.nvev- 
sities or in our o, tin re.-ogni/ed Agrimlt ural (olleges ami wlm 
possess suitahle qualifa ation>. ( amUdates lor adiurss.on will 
appear heforc a rmpousihle seleetion eommUtce and onlv thoM win 
are lihelv ti> l>e aide to make tlie im.st use of tlie roiir.o.s will he 
seleeted. As a :-tart it is proposed to admit tw.dve students m 
these post-graduate eourses eonunennng on 1st Novemlier. I'.C.M. 
VIZ 3 in \grienlturairhemistrv. •_> in .Mvoologv. g in Kntoiuologv. 
3 in Wcultnra'l Baeteriologv and g in Hotaiiv. for l.irllie; 
partieuhu-s rigardlng the eourses. tern idiaigeaMe. ete., a,,, leatiei, 
should he made to the I iireetor a ml Brim ilad. Agru i.lt ural Ke.sear, 
Institute and College. Busa. All a,iulieatmns for adin.-ss.ou mm. 
veaeli that 'dliecr hefore 1st ( )i tola i next. 

It must however. I‘e i.oi.ited out that tie Covermi.ent eaii 
nive no guarantee of emplovment . and that the niimher of spee.al- 
Tsts appointments in the Indian Agi.ei.llural Serviee eadre. h, 
under the Imperial and Brovumial . lovernment.s. m very 
normal rate of reernitment to these resean li posts hemg les.- tlun. 

'""A'iurther press eomnmnnpie. date.l gstl. dune. .'..'Ah 

The Covernment of India liavo had niuler eons.derat.on la. 
some time the provision ol courses ol study .pialilying tor adnimsi.. 

to the Indian Agricultural t'e.rvice. 

Officers entering this fterviee generally i.ekmi; to two classes . 
(,) 'iffin oeneral (or agrimltiiral) hraiieh oem.py.ng s'C 
posts as Deputy Directors of Agrhailtiire. I'rolesso.s el 
Agriculture in the agrieiillural colleges; etc. 
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(2) 1 lu' s])(M ializ(‘(l branches sucli as riieinistrv. Botanv, 
et(\ 

A\ Inle excellent tacilities exist at tin* Agri(‘nltnfal l^esearch 
fastitute, Tusa. f(n- a conuilete training iji ( 'lieniist rv, Botauv, 
Agrienltural Jhaneiinlogy. Knt<tjnolugy and Mvcology. training iti 
the general Ijraaieh. <>\vi/ig to the widtli of tlie .sul)ject, presents 
roiisiderabh' ditUenlti<*s. i'lie <jua] ififaitions accepted from candi- 
dates foi the gojiei’al lirain h re(a-iiited f rom a1)i‘oad are : - 

(f/) a degie( or di])lonia of a recogni/ed Univeisitv or Agricul- 
t nVal ( 'olh g(^ ; 

(h) e.\])erieii(‘e o| ])ra(‘tical agricuitni-e on an up-to-date 
farm. 

India at ])i-esent posst'sscs live well efjuippofl Agricultural 
('olleges in tlie |;rovinr(*s teachijig up to a standard similar to recog- 
nized institutions abroad, but la<alities for <hitaining a correspond- 
ingly good post -graduate* (‘X]5eri(mce in ])rarticr b agriculture have, 
aving to a variet V of reasons, aiiumg which is the gejieral l>ackward- 
rs.s of agriculture in the roiiiiti v. Jiot hithei to been available. 

At a conferejii-e held at Pnsa in Felu iiai v it was deckled 

’hat tlie only satisfactiny aiteijiative to sending young Indians 
iihroad for this ex])erience wa.s the institution iiisi<le the countrv 
nf (oursos in siiecial bran< he.> of [uactiral agriculture suited to 
gradnat(‘.': or <liploiuares u\ ihv Pros'iiuial Agiicultural Colleges 
offerijig at least as good op]>ort unities as exist *ds(‘U heie. Animal 
liuobardrx' ajid agrojtoiuw agricultural engineering, and plant 
industry were suggested <ks suitable bratiches of {iractiial agricidture 
lor post-graduate training, and it was reeommended that a six 
ttiajiths* lauirse in each of two of the.se brandies be considered 
<t|uivalei-t to tiu- usual ]ir.'utical ex])orionce gained abroail in count- 
mg for <|UHii(ications tor .tlu* Indian Agriciiltiirai ^Service. 

It is the intention of the (loverjiinont t>f India to establish a 
‘■mnplete course of the tvpe recommended by the conference at 
Ihu^ii when fiijuls permit. I’hu* financial reasons tluyv are unable to 
a complete <‘our.>e in agricultural engineering at once : but 
^Hcy ho])e at a verv earlv date td be in a ]>ositio3i to initiate a course 
iigronomv. 'rhev have decided to liogin witli a coursoin animal 

G 
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husbandry and dairying, coupled with a special course in agriculture 
at Pusa. which will bo contined to oflioers of the Provincial Agricul- 
tural Service who have put in at least 2 years’ service in the local 
Agricultural Departments. Lo.'al Governments are being invited 
to recommen<lotVicers for this course. Plie transference of three ot 
the military dairy farms to tlie Agrieultural Department will 
provide the latter witli nearly all the equipment necessarv lor a 
course in this subject and offers an opportunitv of making an earlv 
start with the course. In view of the < lei ay involved in tlie 
inauguration of tlie other pnqosed coui-ses. the Government oi India 
have decided to accept as a prov isicinal lucasui e. a 15 mouths’ coarse 
in animal liusbandrv as equivalei.t to tw’o (J numths* roiirses in the 
other branches, and ].n‘opo^e to open tin lirst couise next cold 
wxoither at the dairy faim at Ihingalore under tlie lm]»erial 
Dairy E-\|.)ert and tlie Plivsiologiral ( 'liemist in charge of Animal 
XutritioiL linishiug of! at Pusa under the Inpieiial Agiieuitunst. 
Applicatiuiis for particulars as to sv I la bus. tees, etc., should iic 
made to the Director. Agi'icultura) Peseaiadi Iji.stitute, Pusa, 
It is not expected that the tuition tees will excetal Ps. 
pupil per mensem. 

4c 

♦ ♦ 

COTTON RESEARCH STUDENTSHIPS. 

The following notice issued by the iiulian Central Cotton 
Committee with regard to the research udcnts]ii]»s wdiich they 
propose to offer will be of interest to many readm'S of the Aurtvul- 
fjiral Jo^rmnl of India. To prevent misunderstanding it is ]ier!ia]>s 
rlesirable to empltasize tlie taet that these are research studentsliips 
and not le search grants, d’iie object of tlie student. ships is to 
build up in India a eoips of qualitied investigators in c'ott<»ii 
problems. It is not proposed to allow students to select their own 
subjects for research. After sncli preliminary training in research 
methods as may be necessary, tljc intention is that a specific picto 
of work connected with tlie general cotton resea rcli at the institutiei) 
in which he is working shoubl be allotted to eacli student to h“ 
carried out under direction. 
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Notice. 

I lie fndiaii ( eiitral ( ottoii rV)niiuittee will award this vear 
six reseaivii stiuleiitsliijis for tlie oiieoiiragement of cotton research. 
A|){dicat ioiis a?e invited Iroiu distinguished graduates of riidian 
[Diversities whicli ordinaiily should he suhmitted in the first 
iiistJiiU'e to the Director * of Agri<-ulture of the applicant's Province 
or State. Selected applieants must he ]n-epared to attend at 
Boiuhay for ijitei’view at tluui- ow ii (*x]>eD,-e. 

I he resea rcli st udentshijis a le ot t he val ue oi I vs. 1 oO per mensem 

suhjiM't to a sat isfai'tory lepurt on the first \a*ar's work, will he 
tcDafle lor two \'ears. Sueia^sslu! randidat(‘s will he retjuired to 
rirvote ilieir wiiole time to woi'k during tlndr tenure of the 

0\alentslii]is. will la* phu iMl under an experienred research worker 
.irtually engaged on cotton r< -’eareh lor t raining in I'csiairr-li metlnjds 
,iii(l will h(‘ c\])ected to eaiix out a dcliiiitt^ investigation under 
la-iicral dircctimi. 

Ill allorating students tn tin* vaiious institutions in India 
ifiVi'ing farilititvs for sin h student''' isiiisideration will he given to the 
student s w isln‘s. hut the (’omiuittec icseiv'c ahsoliite <li.scretioii in 
diis respect. 

The (\mimitTcc desire it t** he rleaii\ understood that no 
giiarantee wliatevc*r ol .>ul ‘seijiicut lUi i,plo\ nuuit is given or implied 
i*v the <o-ant of a scliolaiship. rite ( ommittce helieve. however, 
ritat there is a demand ill India 1(U- ipialilied researcli workers aiul 
will keep possible eiuj)lovci's advised ot tin* iiaiiies and (jualiticatioiis 
of suitahle eaudid.itcs, 

Tlic f oiuiuittee rc'seive the light to ie(jUi!o each student to 
-Miter into a i)ond. on sueli terms as thov may -leeidc. agreeing to 
riiSiun' diln^'entP' in n search woi k during the tenuu‘ of his 
"tuileiitship and. if i-allcd u'j>on to do so. to reiund to the 
h iiuii 1 1 1 1 i‘c the amount of the studcjitslii]) diawii l)\ him m 
'■<ise of 1 ‘esigiiat loll hetoic the icxpiry of Us tcnine oi of its 
teiieiture toi’ miseouduet or tor unsatistactor\ ])]ogress. 

' ArDluMt.o.t. fn.m Sin.! >lr.nia Iv ,,dans..a tlu‘ IVp.ey D.nvtor of Atncultuiv. 
Kant hi. 
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-'^tudentsliips for U)2:V24 are j)rovi?Lioiially a Hotted to 
different Hranelies of agrit ultoral seieiu e as follows : 

Botau)' . . ('ottoi)-hreeding . . \\ 

l^]ntoiuology .. (\>tton ])ests 'i or l 

Mvoologv . . Cotton diseases . . 1 or 2 

A])]>lioatiou.> should state the eaudidate's agt . ]nvsent emplov- 
nient (if any). |)artieulars of any research win'k a Heady carried out 
and full details of Unix ersity career with copies of testimonials inul 
oertiiieatt s wltich n il! not He returtied. 

HOW TO MAKE MANURING PROFITABLE IN INDIA? 

I HAVK read the arti(‘h iti the AffricHihn'al J of/ /Hal t/f halni. 
Vol. XVI H. Part 11. ou Kxperiineiits on the (ireeu Mainiring of 
Hice bv Messrs. Soitters Tavlor and Mamnathaiiath (diose. with ;i 
great deal of interest. 'Their results aa“e all the more interesting if 
( on side red in coiijuinuion with an ai'tich‘on ■’Commodity Prii-es 
and Farming Policy * H\- Mr, (trwin 'u\ tUo Joanaii <>( f/a' Rra/id 
Afiricalfuml S/x-iettf i/f lAf/jla/uL \ ol. 8!C 

The conclusions in the ca>e of wheat in Kngland may He ap])lie(l 
to these residts for jtaddv. It is evi<lent from 'TaHle III yniHlisheh 
in the AgricaMaral Jin(rnal of f nd/a, that each increase in cost oi 
applying iiicrease<i (ptantities of Honemeal in conjimctitui with green 
manure was accompanied by a smaller ])ro])ort innate let urii. aiul 
that a point would He reat'hed soomu- or lattu' (determined by the 
price of paddv) at which the incre;iseil lettirn is insutlicient tiuneet 
the increased cost. 

Tf we chart tlie figures given for paddy as Mr. Orwin lias charted 
those he quotes for wheat, we obtain the curves Xos, 1 to ‘1 in thr 
accompanving graph. The cost of ])ro(luction rises niiif(n-mly ^vith 
increasing appli(*atioTis of honemeal, costing Hs. H-Hper cwt. t)u thr 
other luiJtd, the profits which rise stiMqily for the first cwt. begiii 
at once to flatten out after this ])oint. and tiie third ('Wt. of bouemeid 
gives a very small retnrn on the e.xtra money (u\])ended ami results 
in an actual loss. 

This is mu(’h more ap])arent if we plot the successive incnonrnh 
in cost of jirodnction and the nc(‘ompanying successive incu’eineiits 



XO^'K.S 


535 


ul prulit obtiiiiKMl. Thih lia^ iM^nidone ii] curves Xos. -I and o ou the 
gnj[>li, and it will lx* seen tlnit the (uirve of su<a:e.ssivc iiicreinei)ts 
(){ prolits falls below that ol su<-ce,ssive increments of cost after the 
lirst ap])i uaition ot Ixjnenu'al. so that it is not wortli while ineurnn^ 



^^xpciiditurt* on furthei' applications even though these increase the 
yield of grai]i I)y 31 and d-4 ])er ( cut. i es])ect Ivt*! v. 

As Mr. Orwin points out, " Intensive cultivation and liberal 
^'"^penditure on manure is only jiistilied in times of Jiigh prieos and 
ts Uo remedy lor low ones." .tnd this was iiixauhed by Lavves 
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more than n generation ago ami illustrated hy ex])eriments at 
Rotliamsted. 

ddiero is. however, a taetor at work in India, wliieh alWu ts tins 
problem and wliieh has not been taken into eimsiderat ion bv 
Mr. Orwin because it i.< not operative in Kngland to tlie same extern. 
This factor is the steadily rising ]>rice of an indigenous manure like 
bonemeal owing to its demaml in other countries and its conMaiu 
export. 'Fhis is a question whicli has been raisiai again and again 
by representatives from Madras at meetings of the Board nf 
\tn‘iculture for India and elsewliere. Here we have an exrelleiU 
illustration of tlie effects of these high prices. 

Suppose for tlie sake of argument and make the point (juitr 
clear, bv some means or other (possibly by the total ])rohibition til 
the export of l>ones as suggested by Ma(lra>,) the ]u ice of bonenieal 
could be halved, in this particular cas^* brought down ivoia 
Hs. 8-6 per cwt, to Rs. 4-:T at once the ]>o^ition is changed. 

Our iucreiucnt oi cost id lU’odiK tU'n i uia c tails a^ ^howji at 
Xo. Oonthe graph and tlie second a])])lication become.^ a jiiolitabk 
one. Even at tlii.'. priiethe third a]q)lication is uu]>rotilable. which 
emphasizes the fact that every effort (Uiglit to be made tt> reduce 
the price of indigenous fertilizers like bonemeal in this comitiv ii 
manuring is to be protitable. ii this is not done, in lae(' <6 ligiiu'.' 
like these, it is useless for th(‘ Agricultural l)c]»artmeuts tog.) mi 
teaching tlie rxajts to use manures. [Ivi'Duniui J). Axsii*.ao.| 

♦ 

^ Jit 

ROOT DISEASE OF SUGARCANE IN JAVA. 

A Mu.VooKAim on the factors influencing tiu' oe) iirrei’c(‘ ci 
root disease in sugarcane in -lava with special rebu’ciua* to tl'* 
seeiUing cane l‘h K. 28, tlie best varudy now jilaJiled in Java, iu' li 
i.s speciall v affecteil, has been issued by l)r. -I. Kuyper. 

Xo si^ecial fungus or bacterium has lieen loiind in -)a\i> 
the cause (jf root disease, nor lias tlie work pul>lished in otlii* 

* Ari'hi, J rtyjf /{t, Sif>h rnuitt'ilrii. >i( .\i ii» rlm/ri'r h-I nfli' , 2<li’ aix'l, j»|>. ^ 

ntjtn r<in hf.t Prn^j'.Lilinn »/( Sn fk'< t' H'lustnr, llU.l, N"- ' i 

many Uble.-i atnl 2 gmph.s). 
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(oiiiitries proved jinytliing (Lefuiite on this point. Tlie autkf)i* has 
theretore (’onlined Jurusoli to a earetul in\a*stigation of tliose factors 
^vhicli were in the first responsil^le toi’ the appearance of this 

liisease. It is ]>rov(*(l that anaei-ohic conditions, especially when 
^■ilusc<l hv' l>ail drainage, exf'css of irrigation water or otlier n^cans. 
■ire very favoiirahle for fhi* occiirrenre r)f the disease, fn low flat 
lands with had drainage wluo’e the l(‘vel of tlie suh-soil water is very 
higl). Vj. K. 2S can liaidly l)e grown, while in deep good sandv soils 
with good drainage it is fai- and away tle^ Ixrst cane. 

ddie inon‘ ])lant residues ranuain in the soil the more dangerou.s 
are the anaerohic cimditions. and foi' this reason tlie longer the 
fallow aft(M* the cane cro]> the hett(M‘. 

In -lava thev h ave tw(P svsteins of ero]) imitation, cane in a 
iwo'Vear rotatioji and cane in a I hrec-\'cai' rotation. Tlie latter is 
best for dealing with root dis(Msc. 

Varying watin- conttutt in the soil and <[Uirk and numerous 
(Iiange.s in it somi to aggrav ate tlie cojisiMpiences of an attack of 
this disease. 

The iuithor also dis<uss('s tlie ipie-tidn of soil sickue.ss and 
"fganic poisons in the st)il. lie docs Hot think it necessarv to 
*'iiug torward tlu^sc faiUs .is an tcxjd.inat ion of root disease. 

The (lisease is inu spread hv the sccfi. Ian plant cane wldcli is 
ri]>e and tluweforc easily attackeil hy put rely mg organisms ]icl|>s 
tile disease hv c.ansuig all anacrolpir mcdiuin around the \auing 
rc(Jts. 

The planters in Java were veiw much afi’iid that the disease 
^'iis spreading, hut t a. hies a lui ligurcs ])! » we ! Ii.it I luce i.> no gi'ound 
l‘'r tilts belief hk K. tonued ‘2 jier cent, oj the jdanted area 

hdti and 40 ]>er cent, iii ]\) 22 . The .irea witc mot disease has 
'•r reastMl during t lucse vicirs hut mu rclat ively t o t he increase o| » he 

't'oa under K. K. 2s. 

^ liinat i<‘ eon d it ions also liave much mllueme (Uie year show mg 
•' J'niill area. anotIuM’ a mucli larger one. In this (‘oimection. the 
predoni inant e fleet of climatic c< unlit ions on the diflVront cane 
^’itneties grown in Java, is dealt with. 



5158 


AURICULTUKAL JOURNAL OF INDIA 


[XVII!, V. 

Vime whii-li was ailtH-ted witJi mot tlisease in a rertaiu lieltl 
in a certain lotation may remain perfe<'tly free from it \v]\en suhse- 
(jiierLtly planted in the same held. This depends on whether the 
disease was origimiUy hmuglit on i>y had cultivation, wliicliean l>e 
remedied, or hy the field being unsuital)le for cane in which rase 
nothing can be iloiie. 

Xot withstanding its susceptibility to this di.'icase, it is evident 
that E. K. 28 is out aiul out the liest cane in Java, even on estates 
liable to root disease. The average crop tlirougliout tiie area 
(40 per cent.) planted with K. K. 28 is nuich liiglier than tlie avera<»e 
crop under other varieties. The writer urges the planters tu 
figlit the disease by means of mrrst t areful drainage, cultivatiuji 
and irrigation, so that they may be abk t«) grow this <’aue, which 
will well repay them. He also points out that care in cidtivatioii 
is one ot the best means of ])rutectiiig a (’ro]> against ail ])ests aiul 
diseases. 

5*: 

Jje * 

IS FLOWERING A SERIOUS DRAWBACK IN A NEW 
SUGARCANE ? 

dklE rather free flowering of some oi the Ciumbatore seedliug 
t anes in certain of the North Indian farms. cou})led diuil)tloss v itli 
the very novelty of it, has eaused auxiotis eiu[uiries tu be made as tn 
any measures that could i)e ado])ted for< hecking it. The lioweriDg 
has been assumed tu l)e a serious drawl>ack. Tiie liarni from flower- 
ing results, chiefly, from the stoppage of further growth in tlie luahi 
shoot and the sprouting of i)uds immediately i)elow. resulting in a 
lower tonnage, frequently also, tlie tlowereil canes develop a 
pith in the centre. If cut fairly early after the Howeis ap})eai, tlie 
plienomenou appears to be ]}iactically harmless to the crop, 
Java, it is said, caiie crops frequentl\- flower and this is not eousidered 
a serious disadvantage. JJie following extnict^ is of some interest 
as showing that in the cnse of early caties and early canes are juucli 
to be }H'(‘fei'red over larg(‘ tracts iji Nortli linlia the flowering 
cv(3n an ailvantage. 


^ if*i. Rtv. fj sVt. unti nj Atjii., 'luiv iue2, e- sao. 



XUTKS 


539 


“ The Iiisuliir Statiuii (at Ihnto Ki('o) lias recently carried out a 
(Oi)sidcrai)le amount of chemiial investigation to determine the 
effect, on tlie sugar i- out cut of tlu' juice, produced Ijy the flowering 
and subsequent grout li of the axillary buds. The results of the 
analyses of samples taken at different stages from a number of 
varieties show that on an average tije flowering cane gives aliout 
j per cent, more sue nise and 2 jiei' <x‘nt. higher purity than the non- 
tiowering. aiul the ])erceiitage of reducing sugars is also appreciably 
less, d'hes(‘ differences a])pear to ).)e more marked early in tlie 
iieason. The conclusion is theiefore <lrawn tliat flowering is not 
desirable in latt^ N arieties. nor in lields reserved for iat(5 cutting, but 
it is clearly of advantage fur early ranes." \'[\ \’exkatraman.J 

* 

* ♦ 

REPORT ON THE THIRD ALL-lNDlA EGG-LAYING 
COMPETITION. 

Tmk interest taken and tla* sur(‘ess achieved in previous 
ompetitioUs ludd at the laicknoxs .Model Poultry Farm by the 

r. P. poultry Association lias again this year ( P)22) been repeated, 

ai. d tile Indian laying test lias become cpiite a ])o])ular event in 
poultry circles, botli out liere and o\ erstsis. 

ddie advantage that must acciiic to ])oulti;v stocks in this 
(cnmtry by tlu‘ annual intlu.\ of i)ic best egg ])!'odiicing strains 
uf fowls from oversea.^ is (dwious. All inqauted birds are sold tc> 
tlie higiiest liiddfM- aftcu' tlu* test, and most breedei's send a good 
cockerel mated to tluur tui tries, so tliat jiurcdiasers are able to 
breed straight a\\a\* frojii thest' texted la yens, Some of the birds 
h'tched as juucdi as ]l^. 1 oO pei' trio and n i sum lower than 

fe. 2o per iiird was bid. 

Tfie number of birds entered wasu;{ but Iti of these were refused 

'\ithdrawn as iiiisiiitalde. stin t .su])ervision being exercised by 
Ibe Association in older that oni\- healthy matuied ])ullets should 
ronipetf*. The reniaijiiug 77 birds were' ])enned in single' »'ompaTt- 
^uriits, a dailv I’ecord Ixdng put up oji eacdi ])e!i cd' tlie eggs laid, 
is birds were sent Irom Kngla nd and IrehuuL arriving on tlie 
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25th Ot*tober in the pink of (‘oiulition. excellent shipping arran fo- 
ments luwing been made by Spratts Patent, Limited. 

These birds started to lay forthwith and. with one or two 
except ioiivS. kept u]) a steady production, only two l>irds gnin<r 
into a partial moult. This is satisfactoiy iaiusidering the distajjre 
the birds had travelled and the ilitYerenee of climatic conditions. 


raloii) pullet : fired fron/ U. If P. A. Atrui// i/uported 
/// fro/// A le'it/ydifL 



W inner m{ H, K. tb‘- Ocvcrn 'r's Cup. (Lii'l 77 ;n t>2 Juvs.) 


Tlie climate of Northern Inrlia, in s])ite of vcj v great ^-oittrasts 
between niglit and day tein]KM'atures. is i’on<liiri\u‘ to egg-laving 
and tlie severe cold at niglit ex^iioienred during tho lieavy v.ijitrr 
rains did not affect the egg records, though all l)irds were housed 
under ])racti<’ally open air conditions. The singi<‘ pjms use(l in tie' 
tests are merely ^vired in on all sides, the ojilv ])rotectiou given 
being that of canvas curtains which are let dow'n at night, 'flie d;iv 
temperatures were higli. the ])enH being situated in the 'pen 
sunlight (the contrast was sometimes as much as Mf 85 in the 
sun. and 45'^ in the shade). Only two birds. Ixith Imliait I'ted. 
died within u day or two of tlieir arrival. Tim remaining 7o 
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lin.ilm-ed n total of 3,o02 oggs dui ing the 3 mnntlis’ te.st, i.e,y from 
1st Xovcinher, 1922, to 31st January, 1923, an average of 47 ’9 per 
hen. 'rhis is a liighcM* axauage tliaii in previous years, last year’s 
reeiud being 3,320 eggs f(u- SO birds and that of 1920-21 test 2,049 
tor oo birds. 

Tlie eggs were sold to tiu'. public fortaUe }>urposes. realizing an 
average of l Upce one and annas twelv(^ jjer rlozen eggs. 

MethoI) of FKKinNC. 

(7 - liraiu (mixed) 2 oz. per bird Iniried deeply 

in the saiuh' litter of each binfs house. The following grains were 
^sed— wheat (peo/d- uiduisked lire (dhatt). ixijra (P. tyflioide^nn) 
and grain. 


.l/u/f/o //.— < ireen food (luemne) 
and salad leaves; a large bunch tn 

. jxdnk (Indian 
(Mich bird. 

s]unac]i), eabbag< 

Aby'/o/e/. Mash, based on 2 oz 

. dry jiei' bird. 

ciunposed of ; — 

isl nionOi 

‘Jna month 

3rd month 

IhaJi . . 4 ])arts 

3 parts 

2i parts 

At fit . . 2 

td*am flour or maiz(‘ 


H 

flour in rotat ion 2 .. 

.) 

2 

Meat (eonkedj 2 

3 

4 .. 


The meat was m tin* loian of iiipr end (tflal of gnats : the higli 
jMnpiirtioi) us<‘d has been found lo do no liaiiu to (lu‘ bods as would 
b' 1)1 tile case wiue me, it meal. etc.. usr<i. 

Tht^ rmuarkablc featuo* nf tlu* test was the pei‘f(>rmanee ot a 
nani-ct Hint )’\' (f/r.s*/) siuiiida'ghni n piilku. lirn dam beiitg dxsi and siiv 
lhf>\\n Leghorn. This ])idlet laid 01 eggs m 00 days, and would 
bivi probablv w on t)u‘ < om|M'tit ion )iad slu‘ not got ill to begin with 
hcin jIu' uiiiieeustojii(M{ food. She came Irom a ^'lllage near Bara 
h'liik] and had had Ho sjK'ciai rare oi' treatment, ilie result 
Mirages tlu‘ lio]u* that the ordijiary dfs} low] is very amenable to 
‘tiijunvement bv rrossing witii Inghh’ leeiind cc>eks. and it is to b<‘ 
H<d that more of this cross bnaaiilig will be tloue in the future by 
Indian poultry breeders. 
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Cue WINNKRS. 

Hinulsoiiu* (Ups were douated to the leading birds, ‘i'h,. 
following is tlio list of specials. 

1. His Kxeelleney the (Jovernor's eup lor the best laver. 

irrespective of W'eight of eggs, won by Mrs. Ui(*hardHon'.s 
Australorp pullet, 'ored in liulia. with 77 eggs in tli> 
days. 

2. Best layer from overseas. Ladv Anderson s (Knglaiid) 

[.ight Sussex pullet. Presented by the Stewards of 
laicknow Paces. 

3. Best layer from India. Same a>> Xo. 1. Ih’eseuted hv 

the Stewards of laicknow Ibices,' 

4. Best layer in the Tnited Ih'ovinces. India. .Mrs. Jolnu 

son's Lucknow White Leghorn pullet. Cu]) })redentiMl 
by the Rani of Kantit. .Mirzapur. 

5. (dip for the best team, won by Master charters. Amballi. 

For White Leghorn pullets. Lu]) presented by Right, 
Hoii'ble Lord Dewar. London, 
ti. Cup for the be.st layer bred by or purchased from the 
V. P. Poultry .Vssociation. Same as Xo. i. 

IVesented liy the C. P. P. A. 

7. Best layer, light bnad. .Mr. P>rad!>ury's (Fiiglaud) 

Wlute iiOghorn ]>ullet. ('u]) ]>!eseuted by the Raja 
of Mursan. 

8. Best la\'er, heavy breeii. l.ady Aydiu son's (Knglainl| 

Jdght Sussex pullet, f’u}) ]u-e.'<euted bythel'. P. P. A. 
D. Best layer. White Leghorn. Same a.'-. Xo. 7. Rup 

])resented l>y "Messrs. ICutv A Co., laicknow. 

10. Best layer, owned Ijy an Indian rijsident of the Lnited 

ih’ovinceis. Raja, of Mursan's AVliite Leghorn pullet. 
Cup presented bv tlu' C, P. P. A. 

11. Best consecutive layer, irres])ect ive. of weight of cgg^. 

Won i>y Mr. I'ida Husain’N cross Leghorn and Indian 
country l>red pulh*t \^^lo laid eggs in davs. f tip 
presented by tlie C. P. 1*. A. 

12. Best layer, Austialoi]). Sanumis Xo. L Cuj) juescuteil 

by the C. P. P. A, 
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SOIL ACIDITY AND PLANT DISTRIBUTION. 

An im])ortant series of studies on the liyclrogen ion eoncentra- 
tionof tliesoil and its relation to]>lant distrihiition has been published 
by ('arsten Olsen (CVo/^yy/. re^d. Lah. ('arlsijerff, XV, 192.3). These 
studies deal with tlu^ liydrogeti ion eonoent rations of a series of 
Danish soils covered l)y natural vegetatiijii, the observed range 
being from pll 3‘4 to S-o, 'lie* (‘(uii])ositimi of tlie vegetation is 
foinxl to be verv closeiv r(u reiated w itJi tlie Ijydrogei] ion concentra- 
tuai of the soil, and tli<* author considers tliat tlie distribution of the 
inure inij)ortaut s]u‘('ii^s may largely <h*termiued l)y tJiis factor. 
I'lic number and iU u,sit \' of s]>ecies in a given ])laee are also found to 
lie greatest when tlio soil reaction ap])r<tach(*s neutrality. Olsen 
fun her jioint.s out t hat tlu‘ \'t*getai i(m of alkaliiie s(als po(jr in mineral 
nun lent s liears icsenddaine to tliat ot ver\' acid soils ]joor in 
nutrients, 'riiis scctioji ol the j>a])to' is vmy impressive in its 
wealth of data, and it includes exhaustive Tables show ing vegetation 
cerupo.siiion in ndation to ]dl and also a largo* numbei- of partial soil 
aual\ st*s. t uilv tiiose w Ikj lia\ e ased i lu* held methods eniploveil 
li\ Olsen can realiv a])]n'eeiate tJie ixtt'iit .aid tliurougliness of his 
'iUVestigati(*lis. 

The author then deals with tJie growth of typical indicator 
i?|H’cles in watei’ cultures. Sp(*cies normally growing on aei<l soils 
are buiiKl to slmw best grow th in uutiieiit solutions with a reaction 
‘-f.dH.ut ]dl I'O. On the other heiid. niaUTs iioimally growdng on 
lU'Ut m 1 or al ka I me s< a Is sin a\ m(is! \*igorous gl“o\^ th m cultui'e media 
"t about pil li to 7. In t hese media the plajits of acid soils d<- not 
thrive aiid bec(-nie chloroin . < )lscn liirt her e.xamines tlie theory of 

Ha!t\V(*ll ainl beiulMU' tli.it soli acidity iuay be associated with the 
tdxicitv of aluiuinmm ions, 'rinuigh aluminium was found to be 
tn\ic to bjirhw the t lii'orv app(*aie<l not to i>e valid for plants c>f 
iilk.hijie sods in g^-iveral. hhirtluM’. w inh* his i»bsei'vat Ions eontirm the 

idea T hat and soils as a w hole pn >duce a mmouia rather than nitrates, 

dlsejt s e.xpermu'uts show jio es’ideiict* lor the supposititu] that tlu 
iduiits iioiiualiv growing <»n and soils utilize aminoiua and luu 
‘ ^itratvs, or that tlie plants of alkaime smls can only utilize nitrates, 
^‘^tli uitrut-es and aJiunonia appear to have the same value as sources 
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of nitrogen in the eases examined, and. moreover, nitriiieation may 
be mueli more aetive in aeiil soils than is eoinmonly siipposiah as 
rapid nitritii-at ion existed in soils as aeid as plf 4‘4. 

'Phis vahiahle paper should be. in the hands of all t]> 4 )se 
interested in soil a<'idity and plant growtln |AV//^//e. No. 27})7.J 

« « 

THE WORLD’S DAIRY CONGRESS. 

Thk World's Dairy ( ’ongress vill hold its opening sessioi; this 
year at Wasliington, J^. (\. on *2nd and ;ird C)c.t4d>er. adjourn to 
Pliiladelphia, Fa., for 4th (hdober. and (‘ontinue at Syracuse. X. V.. 
frotn 5tli to loth October in co-o])ei'ation with the, National Dairy 
Exposition. 'I'he of>ening session will inchide discussions ot some 
interesting papers dealing witii the broadest international topics, 
scientific, economic and human itai'ian. xcith addresses bv di.stin* 
giiished speakers from* sever al countries. \ rece'|)tion. a dinner 
and visits to research lalioratories. p\iidic liuildings and hi.>torie 
places will ]>e a few of the activities iii tlH.> city. ’\ he ]>rocrarmne at 
Philadelphia will inchule demonstrations of metliods aiid results of 
healtli work \vith school children and with civic and industrial 
groups tlone under the leadership of the National Dairy Council, 
At Svracuse the ^eventeentii annual National Dairv Exposition will 
open upo]i the arrival of the \\ (jrld s Dairy Congress delegates and 
continue until 13tli October. 'Phe mornings will be devoted to 
sessioiu of the CongreHs anti the afternoons to a study of the milk 
iudustrv as presented at the Exposition with its competitive exhiiats 
of dairy cattle ami tlairy products, its displays ot lalrour-saviag 
mat liinery anti scientific appliances and health activities, 
l^vejuiigs will be devoted to meetings ol national assm iations ami 
various groups. On the evening of 10th October, there will bean 
inter national banquet iii honour ot tlie dek gates. A miml>er 
excursions, designed to present the most modern developments m 
cattle-breeding, milk-produeing. milk- handling, dairy pnalmt^ 
and manufacturing and dairy matdnmrv, as will as to 
many pla('e.s of historic and Hcieidifi(^ intciest, will be arraag^^^ 
for the benefit of delegates. Tiiree ex(*ursions of greater length 
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dll l^c offered in advance of the Oongresa and one excursion of 
from tonr to five days’ duration after the C^ongre.ss. 

UNITED PROVINCES POULTRY ASSOCIATION. 

...E third aiiDual report of the United Provinces Poultry 
Afsof'iation re(‘ords eonsideralfie expaiisioii in its educational and 
coniiuercial work, ddie Terei])ts of the Assoc iat ion's centra! farm 
ill Lui^know pi net ir ally make tlu^ tarm self -supporting and cover 
iimoiig other items the salary of Rs. Sno ])er month Jaid to the 
farm manager wliieli, if tln^ farm were a private concern, would he 
profit to the ownei-manager. AMieii it is realized tliat an income 
of Iks, 10,022 was obtain m 1 iluring 1022-23 froiu only MX) liens kept 
on the farm, it \vill he seen that there is mom^v in tlie imiustry. The 
Ass(K-iation lias ten smaller farms in tlie United Provinces, and 
from those centres a goiu] deal of assistama is heii.g given to the 
poorer <’lasses ot Indians hy the distiilmtiou of pnultrv and eggs for 
sotting eitlier free or at a nominal ])nee, Ihmltrv shows and the 
amnial egg-lay ing comjietition have almost heeome permanent 
le.ttures oi tin* Association. It is gratif\-nii/ to notf‘ tliat manv 
hiflians are opening poultry farms on their own account in parts 
01 the ])rovince. aiul that as many as 13 students went thiougli the 
(oiir>e of instruction provided hv tlie As.-^oriatiou dun tig tlie vear 
under report. 


MEXICAN MALVAVISCO PLANT AS SUBSTITUTE FOR JUTE. 

The diseovery of a new hhre known as malvaviseo. vliich 
^aid to he a sulistitnte for jute, is announced hy the rndustrial 


hxperiinent Lahoratory of the Mexican Department of Uoinmeree 
Iiulustry. Idle malvavisei) "{ilant grows abundantly in the 
^niiuid level lamls near the rivers and at present is em])loved in Vera 


for making hnuuns. Prolonged experiments, writes the 
United States Assistant Traile ('ommissioner at Mexico Uitv. have 
til is plant to possess (jualities similar to jute and tlie cost of 


extracting flj^. fibre to he small, d'lie fibre has a silky appearance 
has been woven into doth with ex('ellent results. [Jour, 
Afts,}so. 3(i82.J 


7 
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BLENDING INDIAN AND AMERICAN COTTONS. 

The following extract from the Textile World (LXITI, No. 12 , 
1923) is of some interest despite certain obvious inaccuracies in the 
description of Indian cottons. Phis cc>nhrnis otlioi rcpoits of the 
extended demand for Indian long staple cottons for export this 
year : — 

“ Technical Editor : — Lately T have noticed a considerahle 
amount of Indian and Cliinese cotton being offered in 
this countrv. As I understand it. English mills use 
this cotton in a blend with American cotton. I 
would appreciate it if you would write me anv 
information vou may have as to the ])ro]Kn' method 
of working Indian (“otton witli American cotton and 
how the Indian cotton should be best mixed with 
American cotton. 

We assume that you do not refer to rough Indian and ('hinese 
cottons that are regularly used in this countrv by blanket and 
flannel manufacturers, and that average m)t over 5 incli m length. 

” Owing to the higli price of American cotton considerahle 
quantities of smooth Indian and Clunese cottons have been inpanted 
this season, length averaging alxjut ^ inch, but occasionally ruuixiiig 
I to 1 inch. .Most of these cottons arc rather rough and are some- 
what similar to the Texas cottons gnjwn around (bipus Christi. 

••The onlv Chinese cotton that compares at all closely with 
American | inch to 1 inch is. we believe, ( ailed Tien Tsm. rhi> 
could be mixed with any similar length of American laittoii in the 
same wav that American cottons would be lileuded. 'I he longest cl 
the Indian cottons is a Aladras cotton termed Tinnevelly. anil n 
Surat termed Broach. I'hese average I imdi in length and occasion- 
ally run I to 1 inch, ('onsiderable Surat and Madras cotton is gi "" n 
from Egyptian and American seed and averages ; to 1 inch in Icngt i 
and many of these longer Indian cottotis can be blended with sum .n 
lengths of American, or processed separately it the desired InW 

and feel in the finished yam can be thus obtained. ^ 

“ We have run across very few of these long Chinese aD 
Indian cottons in the local market, as they are being used m 
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br^r.T quantities t)ian ever I>y English and European spinners in 
plat i‘ of American. 

Tn a general way it may l,e stated t],at tlic hlemling of short 
Fiidian and ( hinese cottons witli American cottons does not in any 
«a\- differ from the lilending ol Ameiican cottons and wastes of 
similar lengths, d'he sliortest of tliese cottons are best handled 
lythe wool system of carding, using a mule or Whitin frame for 
spinning. 1 he latt«‘r is the .sy.stiun used In’ most of the blanket 
manufacturers in tliis country to sj.iu rough Indian and Chinese 
cotton. 

U wo are correct in assuming from your inquiry that you are 
looking ior tlie cheiipest ]a»ssil)le sulistitute for American cotton 
iiliout I tf) 1 incli in iengtli, wc* would state tiiat this can be found 
lin^eI^. J.,aige quai)tilit‘s of tlicse liave been imported 
this '.(MStui and thousands of bides have been sliipped South to be 
mixed witli low grade Ajiuu'it an cotton ]>y (ciinpanies operating 
machining ])lants an<l wt* a-MUue that its identitv is tlien lost. 
.\tri(a IS linttus tmuii Kgy]itian I'lqiers and tlie No. 1 grade could 
iiave been iiaportcfl in danuarv at I J I2ba Scarto is linters 
iielli hg\])t)an Sa kel a I'uh'S and the Nie ] grade eould have lieen 
imported in January at arotin.l 1 Sc. .Ndcina is a low grade Kgvptian 
cfittciif of nux(‘d sta]>le tiiat is scaiietuiavs sold as short Sakelarides i 
this (’ottiui eoulfl liav(* been landed in January within a range of 19 
t'l '2'2i . a( ('ording to grade. ” 

of tnnl (Into Si ii,tfo,>s rftfn Ahirn\ff 

hb|ui\a]ei]t 4tMi-|b. bales. 

rrHltn^ .timniA' ill. U.cJ.d il 
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CHINESE COTTON. 

The Shanghai Correspondent of The Manchester Gaacllan 
Commercial (VT. Xo. \ H) writes : - 

The old order changeth. yielding place to new/’ We are 
living in special times. During the past few inonths the Shanghai 
mereliant has experienced a c.rop of suq^rises record prices fur iiiaiu’ 
exportable articles, scarcity of commodities iii spite of reports »tt' 
good crops in the interior, and a liost of other interesting and vexa- 
tious incidents. All this ])rol)ahly will pale before the extraoidiiiarv 
fact that the Dnited F>tates has been ])urchasing 1 'hinese raw cotton 
an unheard of thing in the whole of the history of t he c*ott on traile nf 
China. Prejudices die hard in tliis world, iuit the pi'ejudice of thr 
American manufacturer against the em]doyment (d Chinese cotton 
for spinning purposes appears to be going. 

American manufacturers have been good buv(*rsof ('Inna rot ton 
for blanket purposes, but it lias lieen coarse tibn^ such as is grown 
in the Hankow district and round the Tfan river. Xornudlv thr 
demand fortlie United !?>tates for this coarse qua] it \ aviu-agisl ahout 

25.000 bales of four jiiciils each. During the war Amei ii'a took ahout 

35.000 bales a year. In 1910 the exports to the States rt*arhcd 

49.000 bales, but in 1929 she took only bales while in 1921 thr 

shipments further declined to 799 b-des, or 3.999 ])ii-uls. Siiu(‘ 
the beginning of the present cotton season 3,999 to 4.909 lndr^ 
have been exported. 

In striking contrast to this is tin* fact that sime Nhivemhri 
we have shipped from Shanghai 19,990 to 15,999 piculs of sjiiimahlr 
cotton, the first shipment of the better staph* going to New N’ot'k 
from here last Novembei*. Messrs. Feai'on, Daniel and <'o. bought 

10.000 piculs in tlie Shanghai market for sliipment to Xcw V**rk 
for spinning purposes. It is stadial that they are still in the market 
for more. 

High pricks axd adcltkration. 

Very few people are aware of the work done in the States l\v a 
local cotton merchant in liringing hefon* American millowncrs the 
importance of ( 'hinese cot tfui as a substitute for American in spiniiiRg- 
A good many > when they learnt of tlie object of Mr, A. B. Koseidhld’a 
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luinsion to the United States last September, were inclined to scoff 
Jit tlie idea. 1’he attitude (jf the mil I owners when approached did 
not inspire much hope, thoiigli it was pointed out to them that the 
spinning (piality of tlie seven-eigliths to one inch (dunese staple 
would answer for tlu^ 2(rs. A great dea], of course, depends at 
present u])on the vei'dict of the Atnerican textile manufacturers. 
Should th(‘ ('otton answei’ tlieir reipurements, tJiere is no doubt that 
we shall see the introduction of a very big factor in the Shanghai 
m<irk'et outstri})])ing Japan in tlie rush tr> l)uy supplies, it must be 
admitted that the IiigJi ]uice of American cotton has induced the 
American buyer to take the present ciiaiice. There is a difference 
to-day of :i\ to 4 cents gold per ]>(jund between the two grades. 
The. situation is pregnant witli great jjossibilities. possibly not 
this season, but in future oiu's. 

There is great dilliculty at tlu‘ moment in getting supplies 
of ( liiiu^se ^a^\ <'ot t ou iniadulterattMh JJie ( iiinese are holding back 
the good stuff, and theia' is a t(md(‘ncy to exact Idglier values than 
those (draining on the juarket for tlie right (piality. Tliere is a 
>ti’ong suspicion that the Shanghai mills are j)ayij)g liigher prices 
for the long sta] J(‘ t h.in the ex]iorter>. 1 1 is t he iiigh J^rices that are 
t aiising I lie adullerat lou. Arri\ als of cotton ftaan the producing 
(iistih'fs in tiu‘ interior into Sliaiigliai <iie extrenn/ly small. For 
instance, theia' are sonu‘ og Imying liou.-as in tin* .Nantao district. 
-\t tliis time <d the \'ear tlie dail\' r(H eipt> used ti) amount to between 
^l.tiou jtnd A.tPiM) ])iculs. whereas now (Uiiy otK) to {>00 piculs are 
hciiig niark(‘tt‘d a da\', Um' coie lusiun is that tlie cottou ( lop this 
season was nothing iik(‘ what it has Ikmui lactured to be. (hi tlie 
oth(‘r liand. it is (piit(‘ ])ossible that the t hi]it‘S(.‘ agriculturist, ^sJio 
lias had a prosjierims season, may not lie in nee(i of hard cash, and 
is cont( lit to liold <in to his st(H‘ks until ju'icics a])])reciate further. 

T1h‘ Shanghai cott<ui mills in laa ent wei'ks have boiiglit heavily 
“f Indian cott(tn. having ( ontracted since last JJeiauuber fi)r 
!<► bales. 

It is (,iut.‘ likely tiuit the lix'sl m.lustry is iH-giuniiig to realize 
file folly of ilepeiKliug upon supplies of (,'linieso cotton and is laying 
iti stocks of Indiai). 
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The hnal outturn of this season’s Cliiua crop, on the wlinlc 
is about 70 per cent, of normal. This eonelusion, however, mav 
not be altogether eorreet in this non-sta,tistieal eountrv. The 
exports of C hinese eotton from September 1021 to August la2‘> 
amounted to 370,400 piculs and from Septeiul)er 1922 to Deceiuhei- 

1922, 207.927 piculs. Last yearC'hina imported from India 1,283.018 
piculs against 1.328,040 piculs in the previous year, while the 
imports from the United States amounted to 120,075 piculs against 
940.987 piculs in 1921. The reason for the reduced importation 
of American grades as compared with 1921 was the high pricers 
quoted for American compared with the b'hinese staple. 

* 

* sic 

COTTON RESEARCH. 

ThroL'oh tlie courtesy of the British ('(jtloii li\dustr\’ lleseanh 
Association, the Secretary of the Indian f 'ciitral (‘ottou Uoiiunitter 
has sent the following abstracts for pul) Heat ion : - 

UOMPOSITIUN OK CU’n’uN WAX. 

Further experiments on the <-onstituents of raw c(»ttnn ha\(‘ 
eontirmed the previous contention that the itiw cotton Jiair t ontains 
tnucii more l^enzene-soluble substance than can be extracted in the 
ordinary way. Tlie new results show that only a ]Kuiion of the total 
wax is present on tlie exterior <4 Xliv. hair. 'Die rest (4 the wax 
has not been located but it is coujectmeil that it may In; j>resent 
between the concentric sheaths of the hair s) distance and thus 
escape the aelion of the solvent. 4' he whole (4 the benzene-sohil'le 
sub.staiu;e is only obtained when these barneis are l)roken down i'V 
meclianical means or l)\‘ destroying tin; cellulose \>v an acid oi 
suitable strength, it is shown be possible to isohite and identiiy 
some of the benzene- sol ulde constituents of r;iw <M)tton by working 
on comparatively small amounts of cotton. Cotton is sliown te 
contain, in addition to the cotton wax of ^Schunck (lu. j). 80 C.), a 
considerable proportion of another sul>stance having a slightly 
clifierent chemical composition, melting at 79‘^C., and being more 
readily soluble in cold benzene tlian the fonuer, [Jour. ^oc. 

1923, 39 , 73-77. E. Kxeoht and 0. 11. iSTRKAT.j 
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Bennett cotton hakvester. 

The operations of picking, cleaning, ginning, and baling are 
combined in this inacliine. The parts of the machine are mounted 
(jii a steel frame carried ou caterpillar tractors and the power unit 
consists of a 00 horse-power petrol engine. The machine is provided 
with 10 lines of vacuum picker hose and the cotton bolls are dis- 
charged thence into a cleaning box, wliich, in turn, delivers to the 
gin. The lint cotton tJieii passes to a coudensor which deposits the 
cotton ill layers in the baling press. I'he seed is collected in a 
separate receptacle. In held operation the harvester straddles one 
row of cotton ; the plants in this row and the two adjacent rows 
are protected by lenders, ihe uiaclune moves at a speed regulated 
according to the relative number of open bolls. Two outstanding 
advantages of the machine are ; (Ij the gins can be kept in perfect 
order and as there is no need to run them at very high speeds 
there is very little hbre (hi mage, (*2) the gin and its attachments 
are so small that they can lie thoroughly cleaned between harvesting 
auy two crops so that the mixing of seed is prevented. \^T€Xt. Rec.y 
iU23, 40 , No. 480, 77-81. W. Whittam.J 

(jUETtVATION UE CUTTuX IN 8uL'TU CaKOHNA. 

The results of feitilizer tests with riUTon grown continuously 
for 13 crops on a (/ceil sandy Inani ty[»ical of the Ihedmunt section of 
8outh Carolina are suiuiua I'l/ed. atious of fertilizer carrying 

huge amounts of nitrogen or phosphor ir and seem to have a residual 
effect lasting lor several years, I’hospliorus is indicated as tiie lii'st 
limiting factor on the particular soil and nitrogen a close second. 
Potash is considered of doubtful v<iliie. Lime reiluced yields 
slightly when used w ith <iciil alone and caused a slight increase when 
employed with a complete fertilizer. Its use uu this soil for the 
production of cotton alone would not seem profit a lile. Acid phos- 
phate with blood gave bettor results than any other combination of 
Lvo elements. Eight tuii.i of stable manure and from 352 to 848 lb. 

acid phosphate produced the highest yields, 1,312 lb. of seed 
cotton per acre, of the several treatments used. Flats receiving 
heavy applications of acid phosphate and nitrogen, with generally 



554 


AGRICULTURAL JOURNAL OF INDIA [XVIII, v. 


some potash, maintained yields to the end of tlie experiment. It 
is difficult to maintain the yield of cotton on this soil by the use of 
commercial fertilizer alone. [Exp, S(a. Ilec.. 1922, 47 , 730; from 
Sout/i Carol ina Sta. Bull, 211, 1922, p. 22. C. V, Blackwkll. | 

Oermixatiox of cottox sffu. 

The results of experiments on germinating cotton seeds in 
different t}'pes of soil, eithei’ with the seeds in direct contact with 
various fertilizers or with the fertilizers mixed with the soil in 
whicii the seeds are planted, indicate tliat germination is genera Ilv 
inhibited by the presence of fertilizers. This inhibition is greater 
when the fertilizer is in direct contact with tlie seed ami is gencrallv 
proportional to the amount of fertilizer used : it is greater witli tlio 
more solid de mineral fertilizers, ddic iidiil>itiiig action is a]>[)a.rejitlv 
due to a retarding iiiHuence upon the osmotic absorption <if water 
from tlie soil by the seed in tlie case of the soluble mine ml fertilizers 
or to the stimulation of the growth of fungi whiidi are injurious tn 
the root systems of the young seedlings, in the case of organic ferti- 
lizers such as cotton seed meal. Borax in small amounts exerts a 
marked inhibiting effect upon root growth whi<*h is not counteiju ted 
by the addition of ferrous sulphate in solutirui. [Jour. Autcr. Snr. 
Aijronom*j, 1923, 15 , 00-73. ,M. E. SiiKiuvix.J 

b'Lixiiixrr powFR (jf cottox JlAin. 

Tlie author emphasizes tlie importance of character as well 
as staple length, evenness and streiigtli of fibn* in Iniving <‘oitoii 
fur manufacturing pur]>oses and asserts that “drag " (])n'sumab!y 
the clinging p(jwer), which has a direct bearing oJi varn strcngtli, 
receives too little consideration. Duly about 0 per cent, id' tlir 
actual tensile strength of tlie cotton hairs in a cross section of yarn' 
IS effect i\a.* in the strength of the vain, the remainder being lost in tlie 
slipping of the hairs past one another. For this reason the tendency 
of the hairs to biml together when spun into yarns is extremely 
important. [Ttxi, World, 1923, 63 , 450. J. McDuwkll.J 



PERSONAL NOTES. APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC 


Mm. \i. 1Iaiii>(>\v lias appointed \"pterinarv' (Jrticer 

it the Imperial ]iaeteri(dogieal Jjal)oiat')!-y. Mukte.sar. 

Mk. W V. Isaac. M.Sc.. F.K.S.. Second Knto- 

luologist ( Dipteiist ). Agiioultui’al iicseari'li lustituUj Fufea. was on 
[ciY(‘ on aV(Mage ]>ay Jiorn iinl ITtli May. 11)23. .Mi. G. li. Dutt. 
otliciatiiig. 

♦ 

♦ * 

I)h. IJ. \'. Nohkis. Govioimu'iit .\gi iniltural 1 Jiemist, Madras, 
lias Been ])erjnitt(([ to retio' from the Indian Agrieultuial Service, 
(roiu the date, of (cxpirv of his hM\'e. 

♦ 

♦ s*c 

■Mk. it. r. 1 jKoa I )K onr. N.D.A.. t .D.A.. on leturn from leave, 
lias Imm'd .ippoiDted l)epiit\’ Diiaa tor of Agiieidture, \ 1 Girele, 
.^liuiura. 

If: 

Mk. Saadk'M l-i.am Khan. M.A.. B.Sc.. Froi)ationary l)e]>uty 
l)ire< toi of Agri«'ul(uri\ Madr.is. Iiiis In'en appointed to work in tlie 
^ I f/iicle under M r. IJroadtoot . 

* 

* * 

Mm. B. 1\amav\'.v IIaki lias Been a])]>ointed art a.s Deputy 
direetor of Agru uituiac Madras, ncr .Mr. 11. i . SaiupsoJi on leave. 

Mu. K. Hkavi.ktt. O.Ikiv, Brineipal. Veterinary t'ollege, 
-lfuinl)ay, has l>een granted leave on average pay for four months 
twenty-two days Iruui 1st August, 1923. 

( 55a ) 
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Consequent upon the appointment of Mr. D. Milne, B.s^ 
as Officiating Director of Agriculture, Punjab, Mr. Agha Yusuf Ali 
Khan has been appointed to officiate as Kcoiioinic Botanist to 
Governiuent, Punjab, and Lala Chujiilal, M.Sc.. has l>een appoituod 
to officiate as Second Economic Botanist and take over charge of 
the duties of Professor of Botany in addition to his own duties. 

* 

* ^ 

The servit esof Sardar Sahib Kharak Singli, Associate Professor 
of Agriculture. Punjab Agricultural College. Lyall])ur. have l)een 
placed at the tlisposal of the ('hief Engineer. P. \V. D., Irrigatiou 
Brajich. Punjab, from 23 rd May. Pl23. in connection with the 
abstraction of results from crop irrigation oljservations recorded l>v 
the Irrigation Department. 

* * 

The two months' leave on average ])a.y grantcfl to Khan 
Sahib Maulvi Fateh-ud-din, Personal A.ssistant to the Director 
of Agriculture, Punjab, has been extended by one month. 

* 

* ^ 

Mr. C. J. X. Cameron, (Officiating \*eteriiiarv Advdser to the 
Government of Burma, has been granted combined leave for two 
years and four month.s from ‘iUth August, 1923. 

* * 

Miu A. Blake, Veterimiry Officer of the ( hriioratioii <>f Hangoon. 
has been appointed \'eterinary Adviser to the (Jovernmeiit ui 
Burma, as a temporary measure, from 1st September, I!)23 

* 

♦ ♦ 

^Ir. F. J. Plymkn. A,('.(hl., Agiicultural Clieniist, (Ontral 
Provinces, has l)eeD a])pointed Director of Agriculture, (tuitnil 
Province.s, rice Dr. D. ( louston, (J.I.E., on other duty. 

* 

>tc ^ 

Mr. A, K. Padmanabha Iyer, B.A., Extra Assistant Director 
of Agriculture, Nagpur, has been appointed to officiate as 
Agricultural Chemist, Central Provinces, vice Mr. Plytiien 
officiating as Director of Agriculture, (Central Provinces, 
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^Fk. S. (t. .Mutk EKAii, 13. A(;., M.Sc., Deputy Director of 
Agriculture, Western Circle, Central Provinces, was on privilege 
leave for two montlns fruiu Gtli June, 1923. 

♦ 

♦ ♦ 

I iiE eleven til meet i jig (jf the I luliuD tSeieiiCe Congress will 
be held At Biujgalore from I4th to liith January. 19^4. 

His H n ai X k.s s th k M a h ak a j a o f M vs or e ha s kin dly 
consented to he the Matron of the Meeting, and ISiR Ashutosh 
Mookerjea will he Ihesitient. 

The following Seetional Presidents have heen appointed; — 

.Mu. B. C. L3rRT. M.13.E., J3.Sc., 
Secretary, Indian (’entral Cotton 
Committee. 

l^hijsii's iuiii Mddtemnl ics. Dk. ( . \ . Pam AX. Sir Taraknath 

ihdit Pro less or of Physics, 
L iiivt r.t>it}' College of Science, 
Calcutta. 

Dif 1C P. Watsux, Prineipah Tech- 
Jinlogical lm«titiiie, Cawnport. 

IhiOFKSSOH K, \V. Bahl. 

Dk. S. [\ Aouarkak, Sir Pash 
J3ihaLi tili(i^>h Professor of 
l3otany. rnisersity College of 
SciciM e, ( alcutta. 

Mu. H. [3 o.‘<avok L'u Smith. 

I/r.d'oi.. S. P. Chhistofhkrs, 
i'.I.K.. (t.B.K., I.M.S.. Dft’g. 

DirectfU'. ('eniral Pe»ieareh 
Institute. KaHauIi. 

P.vo Baiiadfu h. K. Axaxta- 

KKISHXA AvVAI;, 

riic Honorary Local Secretaries are Professor F. L. Lsher, 
Central College, Bangalore, and Mr. S. tC Sastrv, Secretary, Board 
of Scientific Advice, Bangalore. Dr. J. L. Simoxsex, Forest 
Research fiistitutc and (‘ollegc. Dehra Dun. is tiie Honorary 
^epcral Secretary, 


Cheiinstn/. 

Zoolof/fj. 

Botanif. 

eV'o/of/y. 

Mvdi(\il !\{ Si ni'flt, 

-Lf/Aropo/ov//. 





Report on an Enquiry into Working Class Budgets in Bombay. 

By (J. Findlay Shikha.s. F^), -ilM) y (i (.harts. Ihiiiteil 

at tlie Bombay (iovonaneut Central Ihvss. Brice, lbs. :M4. 

^^’K ooligi-atulatc ^Ir. Fiiidlay Shirras on liis interesting aiid 
instructive report on the working class budgets in Bomlnyv. contain- 
ing statistics of great econotuic interest ndating to that sia-tion of tlit' 
(‘ommuiiity aliout wliicli inloimation is most vef[uired. 'Flic einpiirv 
extended from ^lay 1921 to A])ril 1!I22. and no less than ikoTn 
budgets 2, 47 3 working class family budgets and nn3 singh’ na-ii‘s 
inidgets have beeti tabulated, which is a largiU' iuimber tlniiidiiilt 
with in any other enfpurv for aiiy siugh* citv at oia ]>art iruhii' 
ueriod. 'Fhe extensive methoil of collia-ting tlu. data was geneiallv 
followed, tliough the intensive method, which lua cssitates a ininnte 
study of the working class family by some person or ])erson.'^ inli- 
matelv ac([uaint('d with it. was also to a limited ext(*nt followcfl. 
the subjects of ]u'imai‘\' ijtvestigati(m i icing the si/a^ and (‘arniji;!"' 
of the family, the cost and consunqition of food, fuel and ligliiin;:. 
clot}iir;g, miscellaneous articles, the cost of house-rent and housing 
(■(UiditioDS. 

The average working class familv in the rily of Boiid‘ay (■on.'i>t> 
of 4'2 ])ers*ons. while its luunthlv inconu^ averages lbs. .“>2 l-H. 
the latter. ob'S per cent, is H]>eut on food. 7‘4 on fuel and liglbtug- 
b’b on clotliingj 7*7 o/. house-rent, and 1 S’Y on miscellaneous (“\pen<ii- 
ture. It is intcre.sting to note that the ])ro])ort innate ])cr<'ejit;igt' 
expervliture on. food is nearly the sanu' as in Italy and Argent iiro 
but les.s than that in the ntore industrially advanced count ries, sm li 
as the United States and the I hiited King<lom. It is also bt‘lo\\ that 
of the East Indies (for East Indians iji Trinidad). Egypt and Cliiiia. 
The quantity of cereals consumed by the industrial worker.'^ m 
Bombay, wliieh fonns 00*2 per cent, of the diet bill, ooin])inv& 
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(Mirably witli the maxininm preseribod by the Boml)ay Famine 
{\. \i\ but it falls below tlie scale proscribed for jails, Tt must, 
however, be remembered that the family l)U(Igets include other 
articles of com])aratively hi^li uutritiv(^ value, cuch as sugar, 
sweetmeats, etc., which do not ciitor into either' tlio F^aminc or Jail 
(’oiles. A])proximately 47 ])er cent, of the families are shown to 
he ill rlebt. the average indcbti'dm^ss extending tf) an ».qinvalent 
(»[ two and a hall mouths' earuiiigs. Tlte details of housing condi- 
tiuns and the sj>rea<l of education arc e<jually arresting, and the 
miuparative ligiues giv(m of tin Dosition in other countries show 
w}i\' tlu‘ fndian labour is wlnit it is and w hat C()nsi<lerable le(*-wav 
jiiis to be ma<h^ u]> to iint rov<* llic sitnatif)n. 

The in1ers])i rsiiig of the book with lialf aolozen attractive 
eliart.^ and tlie a<ldition >f an exhaustive iiidex liave considerablv 
enhanced the utility of the book. We commsiid tli.^ Report lor 
serious study ti> the not ire nt not only soria! v. o]-k(M's and students of 
Iixlian eeofioiinrs but to all intrirniMl in welfare. [Foitor.J 



Qlorrefipondnicf 

THE CATTLE PKOELEM IN INDIA. 

Thk Editor. Tltv A(jrlc\i}t und d(}ur)\(d of Indio. 

liavo road with ii)torest Dr. Loaho's article on tlie 
cattle ]_irohlem of the rnitod Provinces in the last number uf 
the Journal (XVI IT. 4. ]). 330). 

T do not vdsh again to go over the ground that has been so 
often covered but mv attention is particularly drawn to a renunk 
made on page 337. It is there said. *' unfortunately such a 
combination is not attainable and tlie ])erfect dual j)urpose 
breed does not exist.'* 

T am not disputing the second |u-o])Osition so far as India is 
concerned (and meaning by dual ])UDj)osc a combi natinji oi 
draught and milk, not moat and milk), but I join issue wstli tlio 
first. Is there authoritv for it ^ f ertainly nothing that I have seen 
in 2*2 vears amongst Indian cattle woidd induce me to lay it down. 

The milk-prodiK'ing r apccity of Indian bnuMls ol caittle may. 
without including extreme rases, be accepted as varying between 
LOGO lb. and 7.000 lln milk in 300 days. I see no reason why tne 
best draught cpialities of any cattle now found in Xortlicrn Indin 
should not be comluned with 7.(MMi 1 !l of milk witliin a moderate 
time, if breeding with that object were sericmsly taken in banal, and. 
granted more time. I would ujnlcutako to <'oml)Ui<‘ them witli veua 
much more milk still. 

The most serious defect of Iiulian draught (aittlo. in my 
experience, is lack of " heart *' or mettle, and I would venture to 
predict that whoever takes this matter u]) will find it more dilhciill 
to find in North Indian i) reeds, and fix in his strains, that higk 
courage which induces an animal to pull till lie drop.s, which is easily 
provided bv a dash of European blood, though that remedy is not 
open to us on account of defects tliat acccunpany. than ho will to 
engraft high milk yielding capacity. 

Kasauli ; \ Yours faithfully, 

Istjiugmli 1^2^, J. Matson. 
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RIPENING OF COCONUT FLOWERS. 

T]ik Editor. The Autindtural Journal of India, 

Sir.- Tu a previous lett(‘r T eommunieatod to you the results 
of iny observations on the ii])enir!g of coconut flowers in Akyab. 
Burnuu showing tliat the view that the female flowers do not open 
till all the male flowers in tlie same inflorescence have been shed 
was not universally tine at Akyab . These results, however, did 
not derive any support fj-oin very careful ohsersmtions made at 
the Kasargod Coco nut Station, and it was doubted whether mv 
ohser\'ations were on normal male fif)wers or on some abnormal 
ones winch do not open, and wliose ])olIen. therefore, does not 
stand anv chama* id ])()llinatiim tlie female flowers. Subsequently. 
li()wev(u\ I ]iav(‘ noted mf)re cases at Akyab where male flowers 
continued to (»])en after some or all tlie female flowers in the 
same inflores<-ence liad rijienefl. And recently I have oliservetl a 
similar lase in Singapore on tlie Kelajja Puyoli variety of Cocos 
txivifcfd. 

Tlte behaviour of tin coconut flowers in Malaya, as studied 
l)v Messrs, -lack and Sands in tlu* AgncHltural Journal. 

X. No. I. ])]). 4 DJ. \N ill l>e fcanid inteia^sting in this eonuection : — 

” In the warm humid atmosjdicia* of the lowlands of Malaya, 
crpconnts a])])ear to behave (liffereutly {from tlie luglilands of t'eylon). 
Thi‘ lengtli of duration of the male ]>]iase is curtailed : while the 
diiiation of the teiuale ]diase wtadd a])])ear to be longer in both 
tall and (Iwajd tre(*s : l)ut the most striking ddfereiire is the fact 
that 111 Malava the teiuah' ]>liase not only la'gitts. but nu^st frequently 
ends before. (U’ at tlu‘ satne time, as the male ]diase. thus rendering 
>ri[-pollinati(m the nde instead of l)tdng an occasional tdiauce 
occurrence.” 

by bagging nn(>]ieiu‘d inflorescence they liave siua’eeded m 
obtaining fruits. 


bo TA NIC’ ( i A R I> KN S . S 1 N G A FOR K ; \ 

23?y/ June, 11>23. j 


Yours faithfully, 
V. X. Furtauo. 



NEW BOOKS 

ON AGRICrLTURE AND ALLIED SUBJECTS 


1 . Factor!^ affecting tlie control of tlie Tea ^fosquito Rug {UelopeUh 

theirom, Watorh.). Pp. iv -- *200 -14 diagrams. (('ak“utt;i : 
fndian Tea Association.) Price, *^s. ini, 

2. Insecticides aiul Fungicides. Spraying and Dusting FquipnuMit : 

A LaPorator'/ Manual witli Su])]>lementarv Text Materinl, 
l>v O. (P Anderson and F. (F Kotli. Pp. xvi ■ .400. (New 
York: J. M'iley A' Sons, Inc.: lanidon : Cluqunan and 
Hall, Ltd.) Price, las. jiet. 

3. Text-l)ook of Pomology, Py.l. If. (Jourley. Pp. xv f-4S0 S 

plates. (I.ondon : ^^a('millau f'n.) I*rice. 12\. net. 

4. Potato: its t-ulture, use.v. etc,, hy \V. Stuart. V]). alS. 

(Philailel])hia aicd fjoiulnn : d. R. Lip])iMcott '(’o.) 
Price, 12s. 

d. The Diseases of the Tea Rusli. Pv T. Pett h, R..\.. H.S(\ 
(London : Messrs. Macmillan lV (‘o.. f.td.) Price. 20s, nt‘t. 

dhi K following puPlication.s havr Peej) issuiMl Py the fiupep:al 
Department i>f Agriculture in India since our last iss\ie : 

Memoirs. 

1. T - History ot the. ()]>erations against Bud-rot o! Palms in Soutii 

India. If Inoculation Experiments with I^hpinphiharn 
piibrn i'frrn Butl. on Ihthell ffer Linn, and 

HHcifern Tann., Py W. MclPn*. M.A.. R.St*. (Botai)i‘al 
Series, Vol. XI I, XT). 2.) Pric e, K. 1-4 or 2,s’. 

2. XT)tes on Indian Muscidee, Py IF Sej>ior- White, I'.E.S. (Ento- 

mological Series, Vol. VI 1 1, No. 4.) Pri(‘e, As. 12 or ] <. 

IhfUefin. 

3. Observations on tlie .orphology and Jjifc-cycle of Fihnift 

rerondila (irassi, / M. Anant Xarayau Hao. (Bulletin 
No. 144.) Price, .Vs. 0. 
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SOMF. COMMON INDIAN BIRDS. 

No, 21 TllK I^FA'OAl. TP.KTvPIK {DES T)Ii()(l TTA 
fWEA VA(iAJWyj>A). 


T. liAlNHiniJUK FFKTOHKR. R.\.. F.L.S . F.F.S., F.Z.S.. 

I titjtrrxA EnfOhtoh><ft.</ : 


,\M) 

M. IXCLIS, M.B.n.r.. F.F.S,, F./.S 

Thk true ('rows, as aiiyiMic may oB-or\(‘. iiavo tails wliich 
MV. imirli sliortcr than tinar winos. hut man\’ menihors of the great 
I'mw family !ia\‘e tails mudi longer tlian tlieir wings, and this 
latter grouj) inehnies th»' Magpies and Tiaa^-Pies, of wldch a dozeai 
species occur within our limits, i mostly in the Hill Districts of 
Northern hidia. Tlie I’ree-Pie, howe\'er, is rather a bird of tlte 
Plains, wliere it is sutiieiently common to he a familiar object iit 
most large gardens, although its curiously metallic cry. rather like 
th(‘ loud s(|U(‘ak from a rusty gatediinge, if mie may imagine a 
mellitluous squeak, is usual I v mm'O ('viilenl than tlie appearance 
tile hinl itseJf. Its nicest usual call is a sound wliich may be 
\vritten knh-li. kok~li, hut it has a great variety of notes, many of 
dieni ilnirminglv melodious in cliaractor, others merely hoarse 
^'I'^Btering volleys of sound. So far as appearance goes, the 
rrce-Pie can hardly he mistaken for any other bird found commonly 
Plains, being about eighteen inches long, of which two-third.s 
the bill black, the head, neck and breast sooty-brown, the body 
( 503 ) 1 
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cliostiiiit-reddisb, witli somt^ silver-grey on the wings, and tlu- 
long tail greyish, darkest at tlie base and broadly tipped with l>la< k. 
During llight the tail is spread out and, as tlie tail-feathers are 
unequal in length, tlie middle feathers being the longest and the 
otliers decreasing in length to the outer ]Kur, which are only about 
half the length of the middle ones, tlie ex]'>anded tail gives this hinl 
a curious appearance when on the wing. Like many other lards, 
the Tree-Pie has split up into several local races, ot whiidi tivr 
have been given sub-specilic names. Of these, however, tlnvr, 
distinguished by the blending of the colours of the head and hack, 
are confined to Burma and ikhmI not he more than alluded to here. 
The two Indian forms, in wliich the colours of the head and Itack 
contrast sti'onglv, are the Indian Trec-Pie {Dcndrocitta nfjn] 
which is lighter both above and below and not nearly so ri<]ily 
coloured as the Bengal Tree-Pie {Ih^ndraritta ruja ciifjahundn) wliieli 
is darker and more richly coloured botli alcove and below, hhe 
former race is found throughout the whole of Southern India as iar 
North as ()rissa and in Sind, Afghanistan, and the Punjab as far as 
Garhwah The Bengal rai'e occurs from (iarhw<d to Eastern Assam, 
througlunit tlie United Provinces, Bihar and Bengal, and is tin* 
form figured in our Plate. The habits of both these Indian races, 
however, are quite similar and both may be f*ousidero<l togctlier 
under the general name of the Tree-Pie. 

The Tree-Pie is a bold and intelligent l)ird, which goes about 
in pairs or in small parties, flying from one tree to anotlua' and 
continually prying about for insect or vegetable food. In the 
early morning especially it is often seen in trees on the hunt for 
insect food ; it is a good climber and supports itself with its < ]a\v^ 
and tail, rather like a wood-pecker, on vertical or even overlian^uiii 
stems and branches whilst it searches the crevices of the haik for 
small insects. Some of its food is ol)taiiie(l on the ground, hm 
mo.st in trees and bushes, and a verv small ])ro[)ortion on the wing 
The late 0. W. Mason stated that '' this Innl is to a very largo extent 
a vegetable feeder, though it does not apfiarently damage crc]i> oi 
planted seeds. It takes a variety of weed seeds and fruits <>1 :dl 
kinds including all the common species of Ficm, her fruit 
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inullierrios, Sissu soods, otc. Of cultivated fruits, when 
thcv cire in slmsoil it takes ])eac!ies, loquats, plantains, etc,, and 
besides eatinj^ the fruit on tlie trees it will ofteJi knock of! a 
,.onsidora]>le amount more. Not oid y <loes it thus damage the fruit, 
but it also breaks off small l)raiieh(‘s (whif-li often contain fruit buds) 
of iiiittle-wooded varieti(‘s of tr(‘es when it (diglits on them, and 
is tiierefore not to be desired in a carefully kept orchard. Leaves 
and buds of various sorts are also eaten, but apparentlv only of 
wild plants. The Tn*e-Piebs insect food is very varied, but 
iiiuloiddodly sorne preference is sliown to caterpillars, principally 
(Jooinetrids and some other smooth varieties ~1 have never known 
ittoucli a hairy one -to beetles, whicli are nu)stly Tenebrionids, and 

to a less extent to the eonmion was]). Polisles hrhrreus It 

(iocs iKjt as a general rule take crickets.’' It is fond of silk-worm 
ratei'pi liars and. when it cun obtain ac(^ess to tliese, may be a 
iiuisuiH e to silk-worm rearers. I he food, liowever. is very varied 
and one's impn^ssion is tfiat it is more largely of an animal nature 
tlian Mr. Mason's re(‘ords indicate. Lizards and spiders are greatlv 
rolished and a Tret^-Pii* will often make a legulai' practice of hunting 
annmd the v(M'andah of a bimgahaw in the carlv morning to snap 
lip any lizards or spiders whic h nia \' be roc* )\ ('ring from a surfeit 
<'ii tlic insects attracttal to tie' ligiits tlu' night before. Mr. D'Abreu 
rxainim'd at Nagpiii* a bird wliosc* sttuiiach contained a mouse, a 
Buju'cstid beetle, a caterpillar and two Peutatomid Itugs, and at 
Piisa 1 havt* seen one carryiitg a very fair-sized snake which I 
tnaiiaged to make tlic bird dro]) and found it to be a Tropldotwfu^ 
stohfhf,^^ tip wards of two feet hmg ; the snake wlien rescued was 
<ilive and acti\'e but bore marks of tln^ bird's inandibles and would 
utidouljtedly have been eaten. 'Flie 'Pree-Pie is also a confirmed 
rol)i)(‘r of flic nests of other birds. espo(‘ially of doves, stealing and 
deviMiring the eggs and young of all tlic smaller birds. Like many 
“flier birds, the 'Pree-Pio has his good and l)ad points, but on the 
'^'licic it is ap[)arently bemdicial. 

The breediiig-.M'ason is from February to duly, from February 
f“ Marc h in the South and from May to July in the North, but is 
well-defined and eggs may be found both later and earlier 
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than the period normal to any particular locality. The lust 
usiiallv placed well up in a large tree but may at times be buili in a 
thorn hedge, tliorny bush or in a eactus clumiL The nest is a not 
very large but rather untidy mass of twigs, ri>ots and miseellant'ous 
material, carelesslv’ interwoyen and lined with roots or at times with 
softer material. Three to tiye eggs are laid as a rnh\ most oft(M^ (bur, 
rarelv six, but in tlie ^^outli only two or thiau*, and tlie eggs, wlmh 
average about 29 by 22 mm., belong to two types, one pale greenish 
blotched and spotted witli fuscous, the (dher pale reddisli-whito or 
salmon-colour witli l)lotclH‘s of reddish and tlark brown and otiiov 
underlving blotches of lilac and neutral tint ; tlit‘ fcu’iuer type is the 
commoner in North Bihar. The young birds are fed almost entirely 
on caterpillars and perhap.s also on fruit to some extent. 

The Tree-Pie lias not been given legal protection in any part of 
India. Apparently it is considered well able to look after itself. 
Being conspicuous, it rejoices in \'arinus names in different parts of 
the country ; Stuart-Bakcr states that the Bengal race is called 
Bobalink by Europeans, but tliis name belongs rightly to an 
American bird and I have never heard it used in India, althou^li 
it is to some extent descript i\’e jjf the 'I’n^e- Pie's note : in North 
Bihar the local vernacular name is/;oA*rt/yd, in Bengal it is also called 
A’o^ri, takka-chor and handi-chucha, in North ( achar his]i-k^u'.dn. 
in Assam khola-khcxi, in Hindi-speaking areas fnaha-lat , at Lucknow 
miUri, in Sind mahtab Ai\d c/tand, and in Telugn-.speaking distrii t- 
gokuraiji and koy\d-kati-gada. It will be noted that many of the^r 
vernacular names are also expre.ssive of the various (alls uttered 
by this bird. 



SONtK KCONOMIC PliANTS OF THE NAGA HILLS 


BY 

J. If. HUTTOX. C.I.K., M.A., I.C.8., 

})epi(hl S<i(pt /{ilU, Assam, 

I ot:<;iiT at tlie outset to state that I am no botanist. The 
plants and trees subsequently mentioned have been identified for 
me by Mr. A. (>. T unstall of Toklai. I did not even collect them 
all lUN'self, as Mr. ii. (i. Dennehy eolleeted many of them and 
Mr. J. P. Mills others, d'lie real justification of this paper is 
less that it inav impart i nformatioi'i than the hope that it may 
’■lirit it. 

The area from which tln*st‘ plants (“ome is that of the range of 
hills separating Assam from Burma, the highest peak of which is 
:icirameti 12,000 feet, d'lie fauna, at any rate, of this area combines 
Himalayan witli Bunna types, a stateineiit which applies to the 
human as well as other varieties, as the wild tribes inhabiting these 
hills an‘ of exi taaliiiglv mixevl origin. At the same time, they have 
probablv chaiigcal little since Ptolemy wrote of their habitat as the 
kiniiiloin ot nakediu^ss some I, (>00 \'ears ago. t>ome of the 
tribes still go stark naked in their villages and even when visiting 
the plains of Assam to trade. 

The (Hulng Xaga trilie has a tradition that the wearing of 
'hitlu's bt'gan bv the U'<(' ol nets for the carrying of children by their 
Hint hers who neediul both their hands for work in the fields. 

‘ver tliis mav l)e. it seems likely tliat the use of fibre preceded 
that ot cotton in their case, as some villages which can get cotton 
not spill or wt*ave it, although they <lo spin and weave in fibres, 
fliosp fibres ai<» usuallv niad(' trom the covering of the stalk 
biuiK’diatelv’ under the l>ark. The fibres actually in use for making 


•ra|H«i nstd ,il tln« Uniaiucal iSvclvn,, ludiaa Soienco Congress, 1923, 
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cords and nets are obtained from the following plants among 
others : — 

(1) Hibiscus macrapJnjllHS Roxb., a small slender-stemmed troe 
growing in warm low land, but not in forest, and used for making 
slings to carry burdens with, and for rope to tie cattle. 

(2) SterciiUa villosa, an inferior sort of tree also usually fouiKi 
at low levels and in abandoned cultivation, but occasionally in 
forest also, and used for the same purposes as the preceding, and tor 
coarse string bags. 

(3) Greicia macrophijlla Don., a small tree growing on cliifs and 
bearing white ilowers in June, used for the same ])urposes as tin* 
last. The Ao Naga name is lungp<ui(jsi>n(jtvn(f, meaning “ the 
precipice tree 

Finer net l)ags, fisliing nets and net ])urses fur carrying 
monev are made from the fibre of (4) TriuinjvUd pd(>sa Roth., 
a straight-growing slirubl)v plant witli r)ne stem, ftnind in recently 
abandoned fields and bearing a few large burrs. 

Fishing nets, curds for various purposes a ml bow-strings an* 
made from the fibre yieldcal by (o) VilUbr}inru Inlqjrtffdm (land., a 
small tree growing in stonev ground at lowisli edevations and u>ual!\ 
near water. This libre used to be used, according to traditiua. 
for making threa<l and ch)th, a tradition which also attaclif‘> 
among the Ac) Nagas tn ((i) J rflca parcijlnra Roxb,, a branched 
shrub with stinging-nettle leaves hearing a drooping spike ol green 
ttowers in August and generally found in phu.'es fi’ecpiented by man. 

A second nettle is (7) G i rafdinia hcterophfjUa Dene., llowcringin 
tSeptember with a long droo})ing sj)ike of greem flowers anti lialat^ 
like the preceding, it has a line siik-likc libre likewise. UMd t'»i 
thread in Ao tradition, and is a small struiglit-growing shrub with 
leaves which the Nepal is eat as a vegetable, but^ wide li sting ^c'i\ 
severelv, wlienee its Ao name of the “ iron netth'/y NU’ninfj fuLi' 

A different sort of jdant also traditionally used lor cloiii i 
(8) a dwarf Hibiscus bearing Ilowers in Jidy which change from 
to yellow. Tdiis plant is still cx casiotially used ft)r making conb 
carrying loads, and is known to tlie Aos as mesuhhnba, the <hci ^ 
cotton-plant Jk 
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Another plant, tlie use of which (for making thread and cloth) 
is traditional only, is (9) Sltrculia colorata^ a big forest tree bearing 
ilmI flowers in August so prolifically that the Aos call it methang, 

' reverl)eration ’ . It grows in lorest land chiefly near water and at 
anv lieight up to about 4,000 feet. 

Yet another is (10) Ij re aa lohata Linn,, a branching shrub with 
pink 1 lowers that give }>laee to prolific burrs, so much so that the 
Ao Jianie ior the plant is k~( nivtuitaa, " atllicring to the hciir 

So far all tlie plants said to be used lor thread and cloth are 
only traditionall)' so, Imt further s{aitli we find the Angami Nagas 
artiially using three ])lants fi-oin whidi thread and cloth are still 
I’oirnkirly made. It is perhaps wortii noticing that the general 
liiltiire of the Angamisis higher tiian tliat of rie.^ Aos, which suggests 
that the Aos have lost tlie use of tlieir traditional lilires by a decline 
ratiicr than an elevation of rulturc. Both tribes spin and weave in 
rlotli, tliough tlie Angami work i.s distinctly su]u;rior. The fibre 
plants still regularly used b\- t lic Angrimis arc Poazolzia vimiiiea 
Wei Id., the fibre of whirli i> used for making a coarse l)ut very 
laulng rlotli, and <! irard* f(( trmphfilhi. \\\e stinging nettle already 
iiientiom-(l (Xo. 7) with a Inigi* t hire- j)oi nt leaf, and Boehnierki 
plafffjiliglhi, a drad rirttle ' with n sinuh^-pointed leaf, both of 
wiiicfi I have seiui glowing up to .i o| about 7,000 feet. 

!'hes(‘ t wo viidd a finer tliread than t hr lii -t : it is mixed with cotton 
nid woven into an mKrellent white < lot h. Ihe last-mentioned of 
the three. lii>w(.‘\'ei‘, s(muiis to In* going out ot use for some reason 
'\hirli I iiave been unable to find out definit(‘ly. 

In aildition to the foi (‘going, y^o yu/au Htli., or perhaps 
k- flnnilurgiftHd . if not both, u>rd b\' S(‘ma and Lliota Nagas to 
poni(h' a fine cord for making lieddle strings tor looms. It is a 
i‘it*<'p(‘i' blearing bunrltes ot de(*p pnrjiilsh blue wisteria-like flowers 
in October. With the exreption of t lii> plant, the fibre plants which 
111; ive menlioiu'd are givi'ii bv Watt in Peonojiuc Products of Jmha, 
unlort u na I el V In* dm's not always say whether the quality of 
die plant mi'iitioned is known to the inhabitants of tin* localities in 
'^iiirli it is found, or who t1io.'>e inhabitants are. He does not always 
aH'ia to give the locality, and in any case deals with India only. 
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The use of jungle fibres for cord, nets and ultimately clotli is 
perhaps in no way remarkable, and it is perhaps natural that with 
the introduction of cotton the use of fibres for cloth should disappear. 
The use of plants for dveing. however, is a different matter, as tlie 
proces.ses are some of tlictn very complicated. In all cases the 
material to he dved is bulled with the hark, wo»)d. leaves ()r fruit, 
more often one ot the two former, of the plant that yields the dye. 
In some cases tliis is enough to give a last colour, in others the 
addition of a second plant as a mordant is ne<‘essary, in yet others 
a double process is ivquired, the material liaving tv) be dyed a 
(lift’ereut colour tirst and then redyed to get tlu^ desii'evi tint. Hie 
dves used bv tlie Anvami Xagas are not \'cry nunnuvjiis and some 
of them are well kiuovn. I plants that iidluw aw* all nu*nti<aied 
hv Watt, though in tlic case uf Mnciwuntfn dt’hhc^ilutn and Iiluis 
semi-ala fa he does imt meiition that thcN' have any properties nf 
value ill dyeing. I’iie Anuamis cultivatv^ >>tr<dnfant}ies Jha^ftdfJoh'fs 
Xees for the dark blue and black colour whicli it yields ; red thev 
obtain from Ifahai (‘ot'dijoha L. and trum If. sikknuf t^ses Kui/,. 
vcllow from Jiff f fee Sprcng.. all wild plants. As a vleep 

red cannot })(* obtained from madder alone, tin* mattnial is lirsl 
vh'ed vellow with jjh*(‘o.s tfiaadf jifn'a Wall, oi- N. sptcafa iloxlc. 

and then revived with v)ne ot tin* nunhh'rs. .\ soit ol viral) lawn vl\e 
is obtained from ro/7/<a Mpxa L.. the h*av<*s giving a darker tint tiiau 
the bark. As mordants Mararnmfa drfiticalala .Miill Arg., M*>nnd<i 
atapislifoUa Jvv>xb. aial Ifhes snni-alata Mui r, art* loevl. each witli tin* 
vlye to which it is suitv^l : thus Ma<araai/n is usimI with /i. Oirdijolai^ 
and Moriiida v)r tin* berry of AVo/.s with If. .sikkemetan.'^. Willi 
Sfrohihudhes, Berhen.s aiul Cordni M tjj'a no mordant is necc^saiw 
To dve a fast lamp black the mateiial is first Iniih'vl with M(a’af(infJ*' , 
detdiculata and then vlrival v>tT, tin* remaining livpiivl being inixvd 
with a l>lack mini in which tin* matv*rial is again steeped. 1 
iron salts in tiie mini act on the galliv* acivl in tlie Macaraiaja iOivl 
j)roduce a fast de(*|) lilack. 

Perhaps the most interesting point about these pl•()('esse^ 
tin; (juestion of how they conn* to lie known to these (l(*ci(hdly 
primitive tribes, whose v ommunication witli the outside worhl sv’v ni- 
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to liilve been almost nil until quite recently, at any rate for a very 
long periotl of history indeed. If botanists could state for the 
heiietit of anthropologists in what other parts of the world, in 
piuticular. parts othei’ than Assann India and Burma, the dyes 
and fibres u.sed by Naga tribes are actually used or are known to 
iradition, the information would be of the greatest value in 
ileterniitiing the aflinities of Xaga culture. 
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K. 1. THADAM. M.Sc. (Ttxas). B.Ac,., K.K.ll S., 

('otto)i Breahr in St nil. 

The iUstM)vei*v tluit the (leveh>})iiRHit of t-eitaiii ehanuiris 
ill or^Rinisnis is linked with that of certain otlier eharaetei's has 
l)eeu one of the most interesting results whirli have followed fnua 
the vigorous stiulv of the problems ol heredity in rei-ent yeais- 
But so far little work in this tlireetion iia> been done in tlu^ ea>e nl 
the cotton plant. And yet there is a very wide-spjead l)v‘liei anions 
those who have grown the crop tliat siuli linl iges ina nr in tlii> 
ease. It is, for instaiu'e. generally believed that <t cotton >.ec-il 
which gives a high yiercentage of lint (ginning j)t‘rcentage) is noi 
likely to be a (a)tton of long staple, 'I'his particular point is *>ni' 
winch I liave iiot vet been able to study, but I havi* to place several 
(‘lear cases of similar linkages which 1 have ol)servcd in studies en 
American cotton. 


SrXOLK LIXKAOK. 

Case 1 (a). of snnd fitzzito .<ts (hkI (Unontif o/ Inti nt> (l>> 

.srrd vn cotton. 

'Hie factors involved are (A) wiiicli determines tlie naktd 
condition of the >eefi (-oat and its aliehnnorpli (a) reprc.-cniin- 
fu//.y seed : (!^) represents higii amount of lint and (b) low amoinii 
Both of tiiese e!iara(‘ters an* easily distinguishable by the nak**'! 
eve. I'he parents involvcjd in tin* crosses are Nak('d low (Ab) 
fujczy High (aB). ’Hie F, hybrid is Naku'd High and in F. 
segregation is in the ratio 2 Xak(Ml High (AB) : 1 Nake<l low (Ah). 

• E^ilXJr re-ul ;it the notHnic,il Section, liidi.iii N:icn< c 
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1 fuzzy High (aB) : 0 fuzzy low (ab) as per data given in the 
following table. 

Table I. 


^scffrvf/dtion of cmy.s* Naked Io>v (Ah) X f^zzij Hifjli (aB). 





X(.). OP 

INDIVIDUALS 



Srri-U 

\o- 


X:(k>a 

1 ni-ii 

1 (Aip 

i 

x.kca 

]<»\v 

(Ab) 

fazzv 

llieii 

(liB) 

f uzzy 

!i;W 

(:,b) 

Total 

No. 

i 

1 

1 

1 Xn 

lint ■ l>'iie>tir 

1 

a 


.7 

e 

I'j 

L* Nn 

lint V '1V'\ i-i Hist 

J7 

14 

14 

i 

n 


;; Ar, 

ilri ■ \,>lmf 

:?» 

lu 

IS 

i 

71 

l A : 

.!:i ■: N>. lint 

;{;{ 

ii; 


a t 

ti"i 


0 

no 



0 ; 

210 

I’atm 


•f 

1 

i 

a 


1 ' iK'iil ' >11 

fi- II 

iti(fr[n H'ltvit rr“',M - 

! !'< 1 

:V.i 4 

:v,)\ 

1:M 

210 

i'.-'lrlli ara MM 

(••.'111 plcfr link rji' 

1 ‘ I '> 

:.L‘' 


a ' 

21i> 

The I 

lalenlated ratio 

based 

on ind 

e])eiident 

segregation falls 


short of agroojiuuit with tii(" totals : even though when 

tM<1i pair of ('liaracters is eonsidcM'ed sej)arately tlic agreement with 
th(' inonoiiybrid ratio is \-er\' satisfartorv. dluis for Naked and 
fiizzv fhara(a(‘rs the ohservc'd totals are 157 : 53 and for High and 
hnv aiiuMint of lint the ohser\'ed totals ao* 155; 51, whicdi are a 
very rlos(‘ tit for a 3 ; I rati«L Taking iMeh pair separately, thefactrws 
(a idinit K' segri'gate in tlie iioriiiai 5fetidelian fashion ; but the exi*ess 
the parental tv])es and the eorrespondii^g reduetiou in the F, 
type and also the total absmiee of the fourth ]dienotype (fuzzy low) 
<‘'>inp(>sed of botli rei essive nunnbers tlu‘se two pairs of eliaraeters 
• t he geiuu'a t ion indieati' that the taetor (A) representing Naked 
^■‘'ndiiion of t he S(‘ed-(‘()at ajul laetor (h) rt‘presenting hnv amount of 
\vlu<‘h both came from one parent, and their allelomorphs (a) 
‘I’ld (B). whieh ('ami^ from the other parent, do not get separated; 
'^’^d the observ(‘d totals are in agreement with the expeetations on 
basis of eomplete linkage. The faetors, therefore, seem to 
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display complete linkage. Further evidence of this conclusion w 
obtained from the behaviour of the generation as showii in 


'table 11. 


I'abj.k 11 . 


ijene ration oj the crorSit Xak'cd loa' (.-l/j) Jazzf/ llujh (u/i). 


Chonotypt' 

No. uf K, 
individuals 
tested 

Ht'haviour of priigcny h'., 

< It “tie! ic 
eiiiivtitulion 

XaktHlHiLrh(An) 

\o:\ 

All iiulividuals heterozyiT' uis f' u- b* >lh 
f u'tcrs . . . , , . ' 

A a B 1> 

Naked low (Ab) 

■>4 

All individuals iii<nhi/.yu:“',is 

A A b b 

fuzzy Hiuh ( i B) 


1 >itt > , . . . 1 

L . jl 11 


'the above talkie slmws that K, tyj)t‘, that is to say. the Nake4 
High (AB). ran only exist iti het(Uo;'yii(ni< aondition and it is 
Mupossible tn l)reed that tv])a in hnn\f»zvgous state. Kurtfier. 
the parental types obtained in the V generation ltd use tn >{)lit 
in the F. generation without exre])tion. and Iu^mmI true to type: 
whieh is quitv* eontrar\' to simple Mendeliiin Inherit ama*. in which 
ea*>e we must ex])ert a rertam projxu t ion ot the indivaluals proving 
to be heterozygous I'm- the diuninan.t laid or. 'I'he results obtained 
justil\' the eoiuliision tiiat tln‘ lact<as (A) and (Id and etce versa 
(a) aiul ( B) are completely iinkeil witimiit an\' rro>sM»ver* whieh 
accounts lor t.he absem e of dmdde-re( es.si\'e (alj) fu/zy h>w type. 

Case I h. J eross ittvoJvtiHj three pairs of fart nr s fn'o of (ejttclf 
are linked. 

One of thc‘ paremts ealhal “ I'exas iiust " has fuz/}' seed 
represented i)y laetor (a), iiigti amount of lint (i >)5 yellow cotton (C). 
Thus tlie pheiiotypie formula of this parent would be (aBC). Ihc 
other parent called “ No lint " has Naked sia-d (A), low amount ul 
lint (b) and whito <'ottt)n (c). 'I'hns its plumotypic fornnda wo aid 
be (Abr). In the er<>ss aBh’ .Via- the hd hybrid is ABF ioid 
F. segregation isgi\eh in T’abh* HI {'Text dig.). 

* The ')f i iiutiulr "t to bo atjcrrt i-itv d b' 

growiiii^ a larger poiiuUtjuii 
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Taui.k Ilf. 


F., Ilf c/'o.s.'i 

II tijli 




N iUnI 

N.iki‘«L -Hiirh -u lilt*' 
.Vikcl't. SS Vrl!..u 

lu/-/y 

jiiz/.y MijJi -» liitf 
fuzzy 

fuzzy l‘'\V tut<‘ 


'i'n TAI- 


Sdkf'd 
Velio, r 


loiv icliitf {.ibc) 
(aB(J). 

X fuzzy 

i'henuiypic formula 

\ Xo. of indivklu ds 
observed 
i 

A Ii( 

22 



Af.C 

1 ) 

Aliv 


:< li< ■ 

In 

tl 5 . 

4 

1 be 

n 


0 



N-' Li. a v Tcjns Hmt. 

L*p— Part'ht.x ; Miil<ilo- -K, hyk’rid ; -F, gtnicr.uion (t}irn‘ ncrp no mdivichMls in 

“ is'rejiul(i»s — Vcllow C< ' or F'O, low hh, fnz/v Jia ; uml whito »'i.\ kov bh, fuzzy an). 

' ‘‘li individual strrtiou in the row shows ; Toi> — SA'cd cotUni ; Bottom left — seed; Bi)tt<uu 
hat frum oao Mod. 
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\Mkmi toll'll pail of characters is c'onsidered separatelv. Ilu' 
agreoinent with inonoliybrid ratio is satisfactory ; the oljsevwO 
totals for eacli of the three pairs of cliaracters being 41 : 14. The 
ratio is a very close fit so that if only one individual were added 
to the dominant class it would be a perfect : I ratio. But wlieu 
two pairs of factors are considered in relation to one anothei'. the 
following di hybrid ratios are obtained. 


Talle IV. 

h\_ dlinfJjyid ratios in thv cross At)c \ allV. 


OinvHRiu o 

iMBINATIONS 









nin u-ayeos 

OllMlNC 



llnu, 

No. 










Ah \ ;i B 

; AH: Ah: iB : ;0) 

3: ; 14 

1 1 : e 


; 1 : 1 :«> 



Ac X :iC 

i A(-' : Ac : : ac 

■'ll ; n» 

10 : 4 


; 3 : 3 : 1 

3 1 

1 

bo >; BC 

r.C : Be ; bC ; bo 

32 ; '3 

a : 

5b 3 

: 2-h ; 2‘ti : 1 


Tiie above table shows thiit tiie factor for colour when considered 
in relation to tlie other two factors seems to display simple 
Mendelian inheritance, but the factors for seed fuz/iness and atnmint 
of lint display complete linkage. This concliisi»)n was conlirr,.ed 
Ijy the study of the behaviour of the various phenotypes in tin- 
F> generation whicii has [)een describ(Hl in 'I'ahle \ . 


Table V. 


F. fjenc rati 0)1 of the cross A he X aJiC, 



No. t.f 



GenotyiH-3 

Phenotype 

inaiviau;i [3 
testoil 

Formula 

Behaviour 

re[)reM:ub''l 
in the m-'iii' 

Nakwl Uigh-Ycllow 

22 

AliC 

S<imc imliviflualH hetemzyt'ous 
for A rind B only . . 
otlHT3 heterozyaouH for all 

Au Bh O’ 

Au Bb tv 

.N ikc-d-Hisrh wliite 

I ^ 

ABr 

. -Ml hetcrozyifoin for A and B 

; Aa Bb ( 

\.ikca-luw'-Ye!lt.w 

U 

Ab(; 

Some hetero/.yyuu.H fnr C only 
others hornozy^fous 

A A hh C 

AA bU t * 

-\aked-low-whitt‘ 

\ 5 

Ab< 

I All hoinozyy uis 

A A hh 

fuzzy-High-Yellow 

10 

•iBC 

Sfiine hoterozyj'ous for Gonlv 
others homozygous 

aa BB t ' 

1 aa BBCt' 

fuzzy-Hij'h -white 

4 

j n Be 

1 AU homozy^ou.e 

na BB <• 

1 
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2. Lri,hi<iv of rfycMivii colour u'ith fruitinfj hahil in 

(viUm. 

In a cross of “ 11,.,! leaf ” with several other American Upland 
(■(ittons it is fmmd that the red coloration of the plant is linked with 
da.der habit of fruitin.ir found in the ■■ lied leaf’ parent, and 
nvr versa areen colour of the ])lant i^ linked with non-clnstcr habit 
ut as lonial in many of tliu Upland cottons. 

The lactors involved arc (U) lor red colour, (g) its allelomorph 
for green colour. (D) tor Noicclustei- fruiting and (d) its oppo.site 
for cluster fruiting. In the cross Ud . gl). the F, liybrid is GD 
iiiid ly segregation is gi\‘tMi in Tahh^Vl. 

TAliLE VI. 

t , i d clusU'T X (li'C(')i OH -cluster . 

N' ^ >r ] NDlVtbl 

K-a n.-d I ^.rr 

N rhi-tAT Xati-f 

aiie U-i) I Ov 

1 

Ibii .IIA. . i;, d [..Mf t,l ’Si-’ 

Acd. n<-d!,.,f -:> [>' I 1 

Ditf.t ;;n [.» 1 

K'Hdrn Urdl.-if .. b'lt ! 1 

. i 

OH'^l’KVKIi 1 dd Js 7 

The inv(‘-^tig:>tio?is in these ('i-o>s(‘s ha\d' reached this stage 
tinly : 1", gtuu'ratimi when raised would pioN ide further tnaterial 
f"i determining tli(‘ mode of irdierit anc<' in tins ease. From tlie 
results olitained it is evident that this is a’lother ease of linkage 
hotween two factors in cotton. Althoue'l) the ratios in several 
* r<>-s(’s aia^ rathet' di.sturhed, still ronsideiang the hrst twixu’osses in 
Idhle VI. the\’ eome almost near tlu^ mark on the basis of eomplete 
linkage. 

Thiim.k i.ink.vok in cotton. 

In the cross “ No lint * “ Fed leaf,' there are fotir factors 

'*ivolve<l, and thret^ svst eiiis of linkage are found in one and the 
SiuiKMU’oss. ddiis(M'oss is represented by the formula AbgD X aBGd. 
riic Fj hybrid is A IK IP aud tlie F st^giegatimi is sliown in 
Tdlile Vn‘ 
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Table VII. 

Fo sefireqation AhqD X oBOd cotton cross invohnng three 


systems of linkage. 



PhenotyiH" 

1 Poriiiul.i 

No. of iudividutiL 

Njikeil-Hiih 

-Reil-Non-c-lnster 

AlitIO 


n; 


-cluster 

AlUM 


.■> 


-iireen-Non-t'luster 

AHuO 


ir> 


,, -cluster . 

Aiioil 


0 

Naked-low 

-fietl -N u n -c 1 u 

AbOl) 


I'l 


„ -cluster . , • 

Abed 


:t 


— ureeii-Xon-cliisitM 

Ab-O 


]() 



Ahud 


<1 

fuzzy-Higb 

-Red-Nv>n-v’lustcr 



14 


„ -cluster 

,iib;d 


:i 


-green-X<ui-vl lister 

uBriO 


d 

.. 

-cluster 



0 

fuzzy-l'iw 

-R«d-Non-cluster 

:ibt;i> 


1) 


,, -cluster 

oMId 


n 


-iireeii-Xi^ri-cUister 

,ibLd> 


u 


,, -cluster 

rib,:.! 


a 


Total . . 


77 


The segregation here <lisplaye<l is not in aeronlaiu'e with 
tlie expectations l)ased on independent distrihntion of the four 
pairs of factors involved in this cross, since only niiu^ p}ienot\'])es 
have appeared. Evidently it is a case of linkage. In order to get 
an idea as to which factors are linked iti this cross, we shouhl 
examine dihvbrid ratios as given in Table Vfll which lias Icon 
compiled from Table \ ll. 


Table VI 11. 


Fs di hybrid ratios obtained in cross AbgD x aBOd. 


Dihybrid coitarSATroNS 

X<>. Foimula 

Phen<)tyf>«-s 

( )bservc<l totals 

1 

Ah 

;i H 

AB : Ah : ,.H : -ib 

o<> : n> : 22 : n 

J 

Ld) 

/ Gd 

(;n : Gd : yp ; i-d 

jr, : 1 1 : :in : 0 

:i 

. b^ 

/ iir; 

BG : H;j! : bG ; bo 

'\8 : 20 : f) : 10 

4 

hi) 

/ Brl 

BD : Bd : bO : b<l 

:>0 : S ; Ifi ; 3 

■> 

Ae 

/ aO 

AG : At! ; &(l . at; 

:10 ; 2.1 ; 17 : fi 

ii 

AD 

< rtd 

AD : Ad ! fiO ; ad 1 

i i 

47 : H ; 111 : 3 
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rhc above table shows that, of the six possible di hybrid 
(MMiibi nations in this <ti)ss, the last three seeni to follow 
in<h‘pondent Mendelian inheritaiua^ althon.^h the ratio of 9 : 3 : 3 : 1 
is Ljroatlv (listurlaal ; ili(‘ first three are apparently cases of 
]inka,f{e. 

(k>NCIA:8[ON. 

In roiielnsio!K it will be s<Mai that then* is evidence of the 

* % 

liukaca' of certain of the seed eliaractia-s in American cotton. And 
this fact inav lie of itreat import. irc-e in l)refMling types of cotton of 
lotninercial value, lii ei>itaiii casi's it will la* impossible to combine 
( liaracters, whi< li mav be desirable, and t liis sliould always be borne 
ill iniial bv those who aie studvinc the croj). In case two pairs of 
laerors are <-ompIetel\' United, it will not be possible to obtain any 
(jdiuliiiiation othm* than the. jiarental tvpe. If partial linkage 
(KTurs. a mucli larger number of plants will hav * to be grown in the 
.OLUVizatiiu: generations than would otherwise lie necessary in 

...-I,... t.. ..Ktiiii tin* f -I en I III i;l t 1 Ml i (b'^ll'eii. 
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POLLINATION METHODS AMONGST THE 
LESSER .\[IL1A:TS. 


BY 

- \V, YoUXCNtAX. n Sc , 

Economii' to (ioi't'rmio'iit , Ptoanriii ; 

AND 

s. c. HOV. J..Ag., 

A-^sistaid Eoonoiifir Bototnst^ (\tdtol P no iih os. 

There is ;i collection of footl oinin ])lants known as the looser 
millets, called lesser Ix'cause thc\v are s;naller in haliit than the 
juars {Andropoqon SorqJtnin) and hajnts (Petmisilnw ///y>//oh/ca//f) 
which are the greater millets. 'riu\v yield a small coarse graiii 
and are only grown bv the very pnnrest nf tlie ])()piiiation in tlw 
poorest of soil which will giow pi-aetically imthiiig else; a hill 
slope that holds no water often being when‘ tla^v are grown. Thesp 
lesser millets are all inclnded in I looker's lh\nicea* which also iriclmle- 
the greater millet hijra. "I'lie Panicea' are a \’ei v <liv('rse group, atui 
the various genera Hooker includes un<ler this }u*ad do not a|)pe;ir 
in all case.s to show close natui'al rejationshi]). In otn* cliaractir 
the lesser millets. liowe\'(M‘, show <‘onsiderai)h' unifocmitv 'Diev 
are mostly self-pollinated. The way in which this is attaiM(‘<l i" 
interesting in different cases. Self-pollination i- ;is common amongst 
the lesser millets as it is rare amongst tlie greater. 

Panicnun miliarr seems in natui'e to be almost (Uitirely .'^cltc'l 
in spite of numerous neighbours aiul what appears abundance »)! 
opportunity for cross-pollimition. We experiencaal no diflicailty in 
crossing it artificially, but we fouiul the juocess of cma.sculadcii 
to be a very delicate operation. Tlie diHit-ulty is tliat tin' fh'wcr 


P?tper rpad nt the Sect inn, Iruliun Science ('nnuroyix, 1923. 
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nnoly stands the treatment necessary to open the glumes in bud 
idiidition for the operation, fn .spite of this difficulty we did 
siircoed in a few cases. .Another method we employed for effecting 
, n.ss-pollination more readily is the following, h,it wry great care is 
re, Hired to avoid .selling. In tins we allowed the glumes to open of 
their own accord and at onci' removed the anthers with fine forceps. 
,\iiy spillcfl pollen grains we removed from the .stigmas or other 
parts of the flowei li_\ a delicatf* sprtn' of water from the fine jet of 
,111 ordinal y cluHint'al wash bottle. 

fn natur(‘. orossin^ is pif'Vfnited almost entirely bv the short 
iiiirafion of time (u riipifMl in the Idoomin^^ of tlie flower and also b\ 
tlie comparatively small numbei of liowers opening on a plant at the 
-ame time, so that any individual is not irnmediatelv .surrounded by 
an etionnous numlMU' of })loomin<t nelojiljours. The time between 
the o])fUiing and cln>ing ol tin* flowin' we foiiml to be from 15 to 20 
minutes only. At Xagpui .’ tln^ flowers ojien lietween 9-30 A. M. and 
10-30 A.M,. the actual tinu‘ d»‘ pending upon atnu)sp]ieric conditions. 
The glumes open and ga]M‘ ajiait. tliis lieing brought about bv the 
expansion of the two huliciiles at the Imse of tlie ovary which push 
t]u‘ pides a]>art. 'rh<‘ styh^s and anthers are packed inside the 
upper j>ah‘ in a pf'riiliai' wav. in a \a mnir Hn\v(U’ tlie .styles stand up 
iikf‘ <i ])air of hoi ii< fnun t t< p) of tlie < )\ ar\'. witli a slight bowing or 
riirvaturc mmi' tlicir ba-(*s. thc(<ui\ex side being out wards (Fig. 1). 



I io. ! Kj«. Eig. 3. 

Sugin.i'^ protruiiiiiL: Ir-'Mi 
llio tUnVfT. 

I' nm u tn ifi iUmr ; 111']'''^ lUllv. 

latter tlu‘ styles elongate and the stigmas are arrested by the 
incurved edges of the a])ex of tlie pale. This causes the two actively 
?He.ving styh>s to cross over eneh other twice, once at tlie top of the 
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original howiiig and again just bnlow tin* stigmas (Fig. 2). At [\\>^ 
same time the antliei- stalks ijau’ease in length to such an extent 
tliat a kink appears in tliem (Fig. 5). The filament, as its leni<th 
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l'i< i 


0. 


Vouiiu j "lu' 

Anther taken ..ait. 
Other twd ire lieliin.i 
the St vies. 


iMder -tAi»e 'li'iwii;.; 
inCreA>e lU len;jth -'f 
til I ; u.‘ii t I H' 1 it> kink. 


St, ice dpeitirni 
. 4 tl iwer. 


F'lntcurn t/rilrlrC ; !.>\i ,'f ]- 1 1.‘ i . ni-n'iil. 


increases thus, heionu's foldeil. Init alu.ivs remains elastic* like a 
spring bent upon itself. Tensioti rthnda^s sin h a j)itrh that on 

the eommencenient of the opening of the glumes, the stvles and 
filaments, at once, with explosi\a‘ .sinhleTnukss. >pring out. I’lit' 
flowers that are jannh* \n blortm oan be rtiath' to ibi so imnuMliateh 
by just drawing the intioresoenoe through o?te*s olostnl hand, tlu^ 
sliglit jiressiire starting the spiing- to work, as it wtua\ i^otm aftei 
this, tlie anthers In^giti ti» bin'r't. ohm after another, while still 
encircling tlie two stigma.*^. This hnrsting tak(*s ])lai'e hy suddei, 
■spasimalic jerks and the pollen grains are thrown out with gieat 
force in all directions. As a result «if this, tlie stigmas alnner 
invariably get pollinated at a piuiod within two tninutes from ihe 
commencement (jf th.e op(*ning of the giiinie>. The anthers, 'onii 
after bursting, sfiiit tiuur |)ositions and in .so doing i“ub against tin* 
stigmas and tlieii fail out of tin* flower, assinning the pendaiit 
position. The glumes rmnain open for alioiit 1.5 to 20 miuatrs 
and then close again, the stigmas generallv remaining ^>ui ‘’tt 
either side, rarely going bac k with the closing of the glui nrs. 
llie crop, tlierefore, as a rule, is self-poilinated. The ehaticc^ of 
cross-pollination come in only when the glumes liave ju.st opcii'd. 
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an.l tlio blowing? in of sonie foreij^n pollen on to the stigmas, 
before the bursting of the anthers, mi^ht effect it but it i.s rare. 

In the ('as(‘ of saev/n (Pfnnhoe cr^c^-gaUi, viiv, fninientaceum), 
another of the lesser niillf^ts. is also .iften used as a food crop, 

tJie pollination is slightly dithnent. Tlie llr^wers open much earlier, 
])et ween 7-30 and S-3() in the nifU’iiing. 1 lie glumes open more 
sln\vl\ tlian in 1 tunfinti t/ffhft/'r and tlu* stigmas and the anthers 
collie out s] m u ! t a m*f >u >1 \ tliroiigh tli(‘ opiuiing ()f tin* flumes. The 
stigmas spread out immrdiatrlv on citluu- side, while the anthers 
liaitiT about them witlumt >]ohisrino for about 1 to Ij minutes and 
then burst in t ho saim* pu k\ tashinn a-^ in PoeiCffni 'tcnJifU'C. throwing 
the |u>li(m all around. I ho\' assume the [lendant position as 

in Ptnurem uo/.uot but lauiiaiti < los(“ to r !i c st iumas ui'itil the flowers 
(hoe bark again aftor romaining op(‘fi foi' al'^eit half an liour. 

In kodae [Pas juil it si’fitlfin/lftf ft tn] . 4inb’ abriut 5 per ('cnt, 
of tlu' llfovers liavo Ixmui found to oimui at Nagpur, the rest are all 
I lei>logamous. a 1 wavs remaimug elioad. 3'h<‘ fhiwers that open, 
do S(> })et\ve(m 7-30 and S (►alork in t!ie inoj niiig and remain open 
far about go to 30 minute'-. Snim a 1 1 (u 1 1!** omuii ng of tlie glumes, 
the anthers burst aial tlir ''iigma^ -ooeiil oat oa either side. 
Ndf-])ollinat ion takes pl.n i miiM'di.i t <■{ \' ,tnd then the glumes clo.se 
haok. 'rhe cleisf (\gainous llowei'- <iO‘ '-<■ uuuierous in comparison 
with the others that it is laieK’ tiiat <>{h' meeT"^ with, an open 
fh^wer ill a morning. 

.V result of the aliiio-i geiunal ^e!i-])ol!iuaTion iimongst the 
•unaller millets, as indieatrd a!>o\ r. i- the nuuarkahle unib rmitv 
oj thr i'roj). A tl(dd stiidv ot tliese i fops oweaN but few varieties. 
The giasiter millets, in whu ii rrtosiiig is eoiisidiu-able. on tlie other 
liand. show manv \nrieli<'s. ddie \ arieial tdiaracters amongst tlie 
oiialhu' millets are oltmi stn ii insigmileant ones as stigma colour. 
Variation in the size of grain, and braiiehiug haliit. 
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As a sugarcane producing province’, the ihiiijah ranks .'^ceoml 
in inipoLtance in India. The area annual Iv unde[' Thi^ croi) varie'> 
between 4i and 5 lakhs of acres. 'I’nis repieseuits sone* is j)er l eiit. 
of the total area under sugarcane m Rriiisli India. It is generally 
considered to be one of the ije^t paying crop.s wlnrh the aveiam* 
cultivator grows, and with him its area is limited mainly l)y tlie lark 
of siitiicicnt irrigation water for a larger area. 'lhii> at lea>t liohh 
good for canal and well irrigated lands. So far as its watei 
requirements are concerned, it makes greater demands than any otiu’i 
crop, requiring during its growlli .some 1*2 to 15 irrigations (in ;i 
district where the annual rainfall is l:i inches) as against four [or 
wheat and five or six for cotton. 

In the canal colonies of the Punjab, the av^*vage ciiltivatui 
puts oue acre per square, or aijout 4 [ler emit, of lii.s land, uiuler 
sugarcane. From this area he evenlualh' g(’ts about .‘K) niaund- 
(I maund — 82 lb.) of (crude, unvehned sugar) \vliieh is the loiinin 
which he usually disposes of this c rop, 'i’his (piantitv is the jiroduee 
alter evaporation of about 170 inaunds of juice. The trials kitn 
de.scribed show that to evaporate 100 maunds nf juice he ordin^oily 
require.s from 70 to 80 maunds of fuel. Hence, for the juiee tr-mi 
one acre of cane fuel to the extent of some 120 to 130 mamais i' 
required. Recently in experinumts (*onduct(!d at Lyallpur 'vitii 
better varietiesj of cane which contain a higher percentage ot j'liitc 

( 5S4 ) 
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vit’ids of 80 to 90 mfiiincis of fjuf are being obtained. These varieties 
air just beginning to be taken up by tlie zemindar. The fuel which 
ho will require will thus be proportionately greater than he at 
juv>ent needs witli liis local canes. These liigher yielding canes 
ninnot, indeed, prorliua; siifBcient fuel for the evaporation of their 
((wn juice. 

One of tlie greatf^st [)robleius in most parts of the province is the 
>11 j) ply nl tuci. hailing anything else, the zemindar always falls 
hack on that most dest rm tivt* and uneconomic of all sources, viz., 
iiis iarniyard manure. Unlort unately most of this is still consumed 
as fuel insttaid laang r(UnrmMl aiimially to the land from which 
it comes. In the case ol the hicl necessary for (jur making, the cane 
nop itsi'lf pro^ides most <»} wintt is leipiired in the form of leaves 
ami the m(‘ga>se (obtained after e\ti acting the juice. With the 
e[dinar\' count ly inctliod ol ffxr luakiiig all this is required for the 
evaporation ol the juiee, ahd in >ome casics other materials .such as 
'■otton sticks has c aUo to be 

The destruction a*' fuel ()f the large mass of foliage provided 
i<v the crop is higdilv iinecoiiomie, a> tlncse liMves contain a large 
l>art the plant food ^vhlell the crop |ia> removed from tlie soil. 
Ihev are \aluabli‘ as a manure, and il fuiiun es ean be introduced 
vvhi( }i will I educe the amount of fuel ( e(juii iMi for the eva])oration 
(if the jnic(\ tin' lea\a‘s tliat (an sp.iied are at once rendered 
avaiiahh* as tnanure. h’uel and maiiuie are \'ery closely (aarrelated 
111 this count ry, and in tin’ present easi' the eane ioliage is released 
'itlier to lie used as litter for the farm stock, and so tind its way 
(‘ventuallv to the maimra’ heap, or to he plouglcHl in directly to the 
land. An\' sa\ing in fuel of thb iiatinan tliereforo. whicli can be 
cllmtcd I'chniscs a similar amount of n;aterial for manure. These 
leaves are (\sp(M ialt\’ gimd not oiiK' on account ot the food material 
di(‘y contain but foi' the humus whit h they add to the soil, tliereby 
inci(»asing its water holding capacitv i\ point of very ])ractical 
unportance here. 

in tlu‘ improN'eimmt of furnaces the saving ol lime is another 
point to 1 h‘, aime<l at. Normally the zemindar is dependent entirely 

the sun to dry his megasse and make it fit for burning, and when 
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the elements fail him, as tliey often did here during the past se^ivon 
owing to dull weather and oecasional rain, he has no alterujuiy^v 
but eoase work till tlie sun shines again. Tliis runs liis harvt'^dna 
very late in the season, and lie is still erushing oane when he slii)){l,| 
be preparing to sow eotton, or harvesting liis nthi crops. A furn;i( < . 
therefore, whieii will be more eeoiHimieal in tinu* as well as in fm^] iv 
what i.s aimed at. 

Tlie iTu estigatious uunle here tliis vear (ui the improveinenr of 
gar furnaces were originalh’ necessitated tiirough the ])urch.o: 
of a large power ilriven cane ciushei'. 'The small country furinae 
in use was not sulUcient dcid witli the (plant ity of juice [irodui ctl. 
After some triaN with a large furna(‘(' of llu‘ MctJlashan tvpr. in 
wliich its etlicumcv was t'oinparcd with llie loi al lurnatac wctiuTi 
passed on to the i nvestiiratioii of smaller r\'j>es nau'e suited toiiu^ 
small growers of this district. !n all cax-s. wInUluu' with ia rite nr 
small furnaces, the objta. t ainuMl at was’ to prnduee a furnaet* whirli 
w<juhl save l>oth fuel a ml time and whos^c installation would entnil 
a minimum expense to tlu^ zemindar. 

The following are the various furmiees tried : 

1. Thk IJh al FURNA( k. 

ddiis consists (d a large (arcidar |)it six fc'et d(M*p with rdiLditlv 
curved sides. 'I'hc fraalirig nioiitli i> a circular hoh' \2 iiiela*- 
in diameter situated some G iimlies h(dow t h<* top of tlie fui n:e t*. 
The exit for the sinoke aiul !iot air is phu’cd opposite tie* teediiii: 
mouth aiir] is a ('ir(‘ular hole 10 inches in diameter, .\ft(‘r ))a>si!itf 
through a flue tiie smoki* emerges from a chimne\' 0 to 7 IctU hiLiii. 
The top (jf the furna('(; is .i circular opening ahout *J f(M‘t lo 
in diameter on whicli am iron ]ani, with curx'ed bottom and -lU* v 
is placed, 'hhis ])an can hold from l.\ to 2 maiinds of juic(’ at "iie 
time. 

This furnace is the one in most common us(» all ‘oan dir 
province^ and is the tnost primitivt^ and tlu' most imdlicient oi all 
the furnaces trieil. ft suffers from tluaa* great (hdVcIs: 

(a) Idle fuel as it is fed falls in a heap (Ui tin' bottom cl da* 
furnace, j>art of it becoming buried in tlie a."!'*'-- 
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Tlio supy)ly of air is limited and very imperfect 
coinhiistion is ohtiiined. This is clearlv sliown by 
the large amount of ash remaining behind and by the 
fa<‘t tijat one oftam linds tlie furnace still smouldering 
for days after woik has (aaised. 

(h) TJie pit is v(*i'y der^p, a?id the flame is too far from the 
bottom of tie' jKUi. 

(c) 'rh(' flame is <ii)(M'frd To\var<|s tlie hole for the exit of 
smoke and so does nnt giva the maximum heat to 
tho ])an. Mm-ii id the hiMt is. iu fact, lost for this 
reasoi). 

A scale diagram of thi- fumacr i< given in Fig. 1 and the 
ti'Ot res siiowiim time taken and liicl ronsunuMl are given in Table I. 



Kn;. 1 

(AU fijjurrt. ut‘ c>n tbo of , inch ^ 1 foot.) 


broui tlu* latter it is seen that the tune taken to t\aporate one 
laamid of juice is 4(kT minutes and the fuel iiecessai) foi this is 
"d per cent, of tlie weight of the juice. 
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Table I. 


CoHHti'ff fur}iaci\ 


Juice 

ev!(rH.>mtcd 

Fuel eoUiSiuned 

Time taken 

Time taken to 
eYapomte 

Fuel used jw 
ItK) niaUniC 


Si-s. 

Mds. 

Srs. 

His. 

Mins. 

1 luaund of juiee 

Mins. 

of juior 

Mds. 

:i 

8 

2 

20 

-_» 

:>s 

.-,n 

79 H 

1 


1 

2 

1 

lo 

4S 

♦>oo 

4 

29 

:? 

JO 

J 

21 

42 

7S 9 

4 

2.'> 


27 

4 

1 ol) 

oS 

790 

0 

27 

0 

U 

0 

o 

:>s 

ra-K 

Ui 

JO 

10 

10 

11 

(1 

42 

0('» (1 






t: 

16' 4 

T(Vn 


IL The ]\[(^Glashax furnace. 


This furnace is descri 1)0(1 in the AfjrlcnltHral Journal of India 
(Voh X\ , 1920, p. 520) and Bulletin So. Ylll of (he Department 
of Affricultare, Central Provinces, It was set up at Lyallpur in its 



(Sf 'c r 

original size and accajrding to tlie dimensions given in the llull'‘tin 
above quoted. From the figures given in Table 11 it will he soon 
that in comparison with tlie old country one it is a most eili' lent 
furnace. The average time takeii to evaporate one maund oi ini'A' 
was 18'0 niinutes and the fuel consumed is 113 per c ent, of the w* iglit 
of juice. This represents less than onedialf the fuel and con-ni^' 
ably less than half the time required for the. country furnace. 
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Tabee II. 

McGln.'^Jtnti 1-frH furnace. 




Fia-l consiinna 


Tiidf.* taken tu 

Fuel used per 

«■* 

eva jioj-iite 

1<XJ laaunds 





1 fiKiund of juice 

of juice 

M.n. 

Srs. 

M-n. ! Si-N. 

Ui>. Mia^, 

Mins. 

Mdfl. 

(i 

■s.\ 

J -’ll 

1 jo 

17 

■M‘\ 

li 

xi 

li 

a 

IS 

30- 1 

li 

aa 

2 la 

L’ n 

IS 

32-9 

♦i 

:rt 

2 I.'i 

L‘ _'a 

;.Mj 

34S 

(1 

‘M 

Iir 

2 s 

IS 

.3j-7 

It 


1 0 

:i a 

u; 

1 34-6 

s 

IS 

2 'ill 

l~> 

Hi 

i 32-7 

s 

Hi 

2 X2 

2 :iii 

IS 

33'3 

L*'.l 

[fi 

a 2~t 



32 7 

1(1 

:\2 

li :;m 

; 

2~} 

33- 0 


Oi 

! 2\ 



29-7 

n. 

s 

1 -ja 

■' 

L*(i 

29*2 


AVM;v..i is-n 3^}0 


This is thf iimst liirnarL* nl tln^se sh far tried. It i.s a 

vorN' ^t^nd liiiiiaie lor' tIk^ /vaiiindar who ^^I'ows a lar^>^e area of cane 
and will save him niurii in tinn‘ and two such luriiaces can 

<loaj with t he j nil r I i'i)in a po\v<M' di i\aai ea ne mill ei'ii'^hing 14 mauiids 
ot caiii* per- liran-. or- one liiiarai t‘ l an ex'aporato that produced bv 
two of th<‘ Imllook dihN'cn iron mid- in i mnnion use in most districts 
ill this |)rr)viiiee. For tiie axerarn* tullixatoi' liere. Iiowever. 
"Oinetliin^ >maih*r woiihl he nioir piactieal. as his area under 
'iu;<ir(‘ane is 'genera IIv not inort^ than tlir(M.‘ acres. 

It is notiecfl heri' that when {suh's aie crushed with a power 
machine the nieoasse is broke ii ini“ vinall ]ueces xvjiicli are inclined 
I" tall throu^li tire lii’atino din'iii<r lei'din^ to the furnace ii the 
L'latiii^ is made to the ,>ijecitieat ion Luxen in the Bulletin quoted, 
riiis was renualied hme h\- u>in^ ] incii bars iir tead oi l- inch bars 
iiih phnaal ^ itn li instead oi j inch. This was a decided 

lai luuent and all the t:ratin!.is allerwards usetl were of these 
'linietisions. 

HI. Modified McHlashax fi knaci-: witji {\ feet pan. 

In order to ])rovide the sni.rll cultivator with a furnace more 
in size to his rctjuireinents than the 7- feet 31cGlashan and at 
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the same time give him tl\e advantages of the improvements ther. in 
obtained, a furnaee was eonstriieted of the McGlaslian type hut 
reduced to accommodate a 4j-feet ])an. It soon became yippar.uit 
that this furnace was not completely successful. Its main defiM-ts 
were that the juice boiled only near the feeding mouth and not 
equallv all over, tliat the heat near tlie moutli was so great tliat tiio 
juice became burnt and that the consumption of fuel was not vrrv 
much less than with the (‘ouuti’v furnace. These faults woro 
remedied after further investigation in two wavs : (I) l>v setting tin* 
brick and mud wall whh'h was in tln^ centre of the furnaci‘ liitor 
farther back nearer the snnhve t'xit, an<l (2) \)v redneing tlu^ exit 
due from 15 inches < 7 inches to 1) iiiclies ■ 7 inches. Udiei'ea> in 
the full seale Meirlashan tiie (bstam e iV<nn the tjfvating to ih»' 
centre wall was feet ‘A mi'hes, in tiu^ redinnMl si/.c it was nnlv 
2 feet. 4hie tiame had tluu'efore a \'e!V short distama* to travel 
till it was detlected upwards to the pan and accordingly was xi 
strong that the juice was burnt. Further, back line was 

SO close To the tee<ling mouth (onU' 4 Icct) tliat much of the heat 
passe<l directly out without aiding in toapoiating tin* juite. Tlie 
iaV'OUt of this furmua' is gi\a*n in Fie. '> .nid the i(*sults ohtaineii 
in Table 111. They sliow that th«‘ fuel (‘onsunicil i- liigher than 
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jj^ !he full Mt’Oliishan h\it is only two-tliirds of that of the 
coiintrv furnuc-o. Tln^ time savt'd is (jver 20 per cent. 

Tahlh 111. 


/ ?n pro rrd Mr( if a s hott 4 }, - feet f u rnace . 





'riiiK' Inkr'ii to 

Fuel ujrca per 


Kin'l i'iiusuiiu-(i 

'1 line t '.kf'ii 

( VMponile 

lee maunds 



1 lu f iiritl <a 

ui juice 

M.n. 

M.is. ' Sr-, 

}h>. Mit.s. 

Mitis. 

Mds. 

7 1'*' 

:{ ' L'a 

1 1 

HS 

40 

■R't 

;{ 2 1 

4 ;!i) 

:u 

4.7 

s l(i 


e 

Hi; 

40 

m :!0 

111 

4 AA 

2 \2 

a 4' 

:o 

Ha 

47 

42 

s 'M 

a ;}(' 

He 

a 4 

41 


a ja 

a 1 1 

HS 

40 


;‘> ii' 

4 7 


47 

- 

a 2 \ 

4 .7^ 

Hs 

40 

A \ 

111 

2 at 

a la 

H 4:i 

HS 

47 

47 

44 



_ Avks; A f!}; 

7-/5 

45 0 


IV 

A] I'l/i'IIM.K FI 

m.NAOK. 



Ill this <‘\|)erinuMit an ;trt(en]»t is ])):u\e to make use of the 
‘Aaste heat wliirli pas<n. ..uf rhrmieh 1 he tine of tlie rediiced 
Mrldashan hv i-ausini: it t«i pa^'S uihI'M a -^erond pan and sO 
f'vapnrate a further <(uautitv <•[ |iii<e. Fiy. 4 shows tlie 
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arrangement of tliis furnace. T]\e first part is oxactlv 
described for the reduced McGlaslian. The second par js 
placed at a level 15 inches higher than that of the ^first pan. 
Whereas the latter is 4i feet in diameter, the second is \] feet and 
the furnace for it is 2 feet 7 inches in diameter at tlu? top. Ahum 
2 to 21 maunds of juice are put in the first ])an and ahout half a 
maund in the second. Whilst tiie juice in tiie first lum heeomo 
partially evaporateil. that in tlie ser-ond has Ihm'oiiu' liot and 
somewhat less in volume. Later the juice from the second is nm into 
the first where evaporation is completed, fresli juice being added tu 
the second. The results obtained ap]>ear in Table I \' and show ^ 
very great saving in fuel over the country furnace. In point of 
economy of fuel tliis birnace c<nnes next to tlu‘ full Mr(Jla>!ian. 
using only 40 per ('eiU. of the weight of juice e\-apju‘;jtcd. d'lif 
reduction in time tliongli consideiahle not V(U what it should In- 
and falls far short of tlie lai'ge l'urnact>. 


Taulk IV. 


iinprorfd, MdThishffh ///pc. 


I'liui’ t ,ki'U til 
1 11111111(1 of jiiio 


Ct»-l HM'il 
n.Ki in.iuna- 

<j{ jiiii > 


■21 

ir. 


;u 

an 

;n 

a.'i 


M.n. 


o 

III 

u 

;v.) 

•n 

|o 

aa 

n 

:r> 

ati 

:n; 
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V. The improved local furnace. 

In this an attempt has Ijoon made to improve the ordinary 
f'oiintrv turnaf'e so that tlie zemirular could still use his ordinary 
riicved bottomed |)an. In all the other experiments described the 
pans used have all had fiat bottoms. All lhe important points of the 
otlier furna(‘es were embodied in this furnace, viz., (ryutmcr flue 
hottoin wall, etc. In this cavo it was loun<] that two walls on the 
floor of the tiunacc Wi*rc luHtei’ than oiuc 'Die great depth of the 
count rv fiirmo'o was also reduoiMl, Fit!. shows the arrangement 
uf this furnaoc. 



X 



ri 



X [1 

It i|: 

'OT: rF 


I'TTT'Tryrr’n 


From liable \ it will be setui that fluu’c is a saving ol about 
-a |a*r (‘ent. in the fuel ronsumption as comjun’ed with the old 
country furnace but no sa\ ing in time so tar as the experiment has 
d fU’esent beeti carried. 

No tests W(‘re made with tlie idea ol rom])aring fiat and round 
^ettnjuod pans, but it would app(‘ar tliat tlie tlat pan is much the 
nioi'o elfieient. It is n'commeinied. therefore, that, as soon as the 
okl ound liottomed pans become unserviceable, fiat pans could j)e 
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1\\KLE V. 


Improved coutdrf/ furuave. 
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suI)stitiito<l with no a<Miti<)Riil cost and witli tlic lmIm nl' iniK’h 
Mp antinio, whilst these pans continm' to he used, tin* zeniitiilni 
can effect some savintr in fuel !)y altevinir tin* tv])e of his fnianicc 
little or no cost. 'I’lie gratinji costs alnnit lls. *2. and tlu* who!** <>! 
the work he can do himself with vtM-y sli^ifit cost. 

Whei'^ ii cnltivat(jr lias u]^ t<i eieht acres of sugarcane, he usiially 
has one bullock driven cnislu*r and two country furnaces. I lie 
work of these two furnaces { an i‘asilv he <loin‘ hv one multiple 
furnace of the tvpt* descriljed aho\'e. lie can thu:> savj* a very hirco 
amount of fuel and. in juldition, less lalM)ur will he re<piired. 
ten acres of {‘ane two bullock crushers or a power dri\a*n machiiio 
are required. F{>r dealing with the juict* from thes{*. threi* {'ouutiy 
furnaces art* requirt**!. Tht'st* can he re]da<*e{l hv t)i\t* furnace t>l ttir 
full size ^TcrUashan typt*. resulting \n tin* saving of an eimnicu' 
amount id fuel as well as of time and labour. The ct)st of I'recung 
a McGiashan furnace is less than that of three co\intry ones. lli*‘ 
7-feot pan weighs about maunds am! costs about Us. OO, 'vliilr 
three country pans amount to about the same. The cost I'f 
nicking the furnace itself is not more than Us. 5. 



FURNACES FOR THE MANUFACTURE OF GUR 


595 


The following aro tlu* comparative figures for the various 
furnaces tried : 


'PyjK' tif furiKtc*- 


•A VLTipL'C' tinic 
(■(■‘(juirf.Hl tn (^vapnrnte 

1 nia liiid 1 a juice 

Avor!ij;e fuel 
required t<j evaporate 
KkJ maiinds of juice 



Min.-. 

1 Mds. 

(\nmtn- furtrif f* 


. . ^ 4C-4 1 

70-0 

M,(;l lUi <ti, 7 


lH-9 

330 



:rvn 

45-G 

Miiitiitf f'trn If' 


:)iV4 

400 

fmn ((•<< 


oO a 

52-7 


it is tlnis siUMi tliaf ail tin* tyjic^ tried al)ove are better than 
tlie local furnace. Of them all, the full-siz^l McGlaslian is the 
host and is suiiablt* for larire cultivators or for small zemindars 
also if two or tlirce coo-j^eratf* toaetlier and use their bullock 
driven cane crusliino machines jointly for such a furnace. 
Sleiuld he not wish t(- discard his round l)Ottomed pan, the 
/(•niiiidar can at a trifling cost cdter his furnace and save much 
fiH*]. until such time as lu* re^Jui^e^ a new jtan ^^llen lie should 
pun iiast* a flat bottomed <me. I he saving idfectod uili then 
\iv much gr^nltel’ as the nieitassi* pratrtually sufficient to 

cva])orate tin' juice, rendeiing almost the wlmle of the trash 
leaves a\'ailabie as manure. 

riu* prai'tical work' enibixlitMl herein Ji ts been (allied, out 
entiielv bv the second author with suggestions Irom the first named 
vli(i is responsil)le for its preseiitat ion. 



THE .\LE8QUITE (PRO.^^OPIS JUfJFf/)RA\ 


HY 

W. ROUEKTSOX HROWN. 

Afjrirt(U>fr'tl ({(fjrrr, IT. yrohtur ProruffT. 

Ix the March (19‘23) NvunUer i>f the J(nirnal (X\'lll, Ft. 2). 
Dr. K. Kunhikannau brought this useful sul)-tree to the notice of 
tlie Indian fanner. Mv first aecjuaintanci' witli it was in at 

Lahore, where its reinaikahle resistaiK'c to drou^lit was already 
fullv appreciated bv the Supeinntendent of the A^ri-horticultural 
Gardens, and it was being successfully eniployed to clothe led 
SLin-baked lirick-kiln niounds in the gardens and around the city. 
Since then I liave setui tiie iuesquitt‘ at luanv places between 
Cawnpore and the Klivber. also in South Africa, and no matter how 
hot the position, the tree has invarialdy been \ ignrous and bountiiiil 
of fruit. At the Peshawar Agricultural Station, where the luermry 
fre<[uentlv exceetls 120' F. in the luirning summer days, and lalls 
to 20^ F. in the cold season, where the average annual rainf<i!l is 
about 13 inches only, a trial was -taitcd in lOll to determine the 
economic value of the tree, as f(H>il forstoi k, for fuel, and in elotiunL^ 
drv waste land. With no attention whatevei- since tlie plants weie 
set out, tlie me,squite has ili)iiris!ied exceedingly and borne heavy 
crops of beans (Plates XXI and XX 11, tig. 1). The results oi 
the observations at the station tiiay be l)im‘tly stated as follows: - 

Food for stock. Well-fed shee]) atid goats rea<lily eat the ii])c 
beans under the trees, Imt take them sparingly from the crib. ( attic 
or horses in gor)d condition do not eat the begins. Neither shcc}i. 
goats, cattle, horses, nor ev<m camels willingly eat the mesqnitc 
leaves. 

Fuel. Xo tree grows more rapi<lly tfmn the mesquite "ii 
arid land, or yields more fuel tiiereon in a shorter spiU'e, of tmie. 
The wood burns well. 


r.r\a \ 








THE MESQUITE (PHOSOFiS JUUFLOHA) 


697 


Clothinij arid land. To convert bare, drought-stricken yet 
{’(H'lile land in tlio N. \V. F. Proviiice into open wood-land, it is only 
jiercssarv to esta])lisli a few groups of niosquite trees on the tract, 
iiinl to leave the work of se<‘d (iistri)jution to the sheep and goats 
\v(ueli eat the beaiis but not tlui plants. To dotlie dry sun-stricken 
land, oi‘ to eiuia'Ilish slopi^s or banks, no shrub or plant of 
■xww kiiul known to me ean compare witli the niesqiiite in persistent 
xFrour and delicate beauty. From tli(‘ ]>eginning of April, when the 
]M.uiduhius s})ravs of grari^ful fcatlnuy foliage and lioriey-coloured 
t;tsM“ls of blossom unfold, until lat(‘ November when, for the second 
tniie in the veur, the branches of ihe trees bend with their load of 
n>Miri-fiinu bcari'^. lew of the great family i)f Aeaciasare more pleasing 
than the mesquite. Hy the roadsides in deseit tracts, \vhere the 
{Artirta nniinru), the r (Zi://plrns jnj^dni). the phidai 
iAivria- t/iotJis(((), and even the jlumd (Prffshjxs spicnjem) do not 
^iuMve, tin* mcs([uitc tan be otablishcd m Ixslts or plantations 
il'htle XXI). In the pa>r few years, olliccrs who have been 
o.uhvmu^ at the Peshawar ,>ratioii with a vitov to farming abroad, 
Mve been imjiressed b\’ tlie beaiit\' and um iiilness of the niesquite, 
.,,1,1 nuiurrniK i.,uve> ..f M-e.l In ,.|, M‘nt to them in Africa 


Au>! ra lia. 

When mi an aaiiriiltmal tmii in Smith Africa in 1921, I was 
iiivitfil tu vi~n smne lariiis on the Kaimo ih.it vast dry tract 
"f Imatiierx- Ma'ul. wiieremi. in the fre 4 uent vr-itations of drought, 
vuidriMls of thousand- of the Merino lanihs have to be sacriticed at 
i.irtli to save the famished ewes from dealh -and to think of any 
'Imuaht-resistaiit slind' or tree wliieli miLdi: lielp to tide over the 
!..i,ods of pasture famine. .\s the Imnu-ie.id of the lirst Karroo 
l.inn uasa,.ptoae!,ed. almost the lirst trees to eoMie in my view were 
-amputes. An eaaer iiupurv revealed the faet that the trees had 

i a planted by an olUeer of the Indian Irngatiou Service who 

^I.th I, .am engag.al m the , amstnietiou of a dam near the farm, and 
li.iil nromireil the seeds from the Ihmjab. I wa.s informed that the 
-lii'.i'. at,' the beans ma'.'.lilv. and that by their agency seedlings 
■'Ve,v -pringing up bit over the laial. The fanv. muuagcr only feared 
the mesquite might become too aggressive. I determined 
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to find by aotual experiment in India the extent to wliicli seedlnia 
mesquitej; might be expe(‘ted to germinate from tlie dung of slhvp 
not special! V fed on mesquite l)eans, but which Imd ]')iclpnl up 
beans in the course of their daily wandering over stid)bl(‘. iui 
pasture, or under the mesquite trees, (hi Gth September. 

10 seed-beds, each measuring 8 square yards, were sown wirli 
tlie dung of the Peshawar station sheeji wliicli iiave access to 
mesquite trees. The dung was over six months old, and it 
is noteworthv tliat it had not been consolidated. It is t!io 
practice at the Peshawar station to sweep the pens and removo 
the droppings almost dailv. The beds were irrigated a!id witliin 
five davs fully 300 mesquite seedlings s])rang up in earh small bod. 
When the plants were 4 inches high and less than a month old. tlio 
roots of some of them wei-e found to b(‘ (oau- 4 feet lom: (Plato XX lb 
2b To crain information on a tbdd '^(‘Lde. a bonier, hall a mile 
Ions and 12 feet wide, was next man'll red with tlie sheep duno. 
Seven davs after irrigation was given —within s.*ven days of 
spreadine tlie dung — thousaiidsof seedlings germinated tlirougliout 
the length of the border, 'tlie residts of tliesc tests wt*re pnblislicd 
in the Soi(th ^ifficdu Jout'otil oj A(}i' icdltdff' (January 1024). blciiii^ 
then, sheep eat mesquite beans and tin* voided seeds germinate 
readilv when the land is moist. 'To estaidis}; the mesijuite on anv 
drv tract or ravine land between (hiwnpore and Ih^shawar. it is only 
necessarv to sow small luieleus aiams lierc ami therr. alter rain iia> 
fallen in the month of August or September, or |)erha|)S oven in t!ir 
earlv spring, and to let the plants tight their way to truitfulne--. 
after whirdi tlie sheep anrl g(.>ats may b(' depended on to clothe tn*.* 
land with this valuable famine fodder. Although t he gcrininati*'!i 
of tlie see<ls is most surely attained l)y t(*iMlijjg t lie lagans to slieei). 
excellent results mav alsi.> he got 1)\' pouring boding water o\er 
the seeds in tlie evening and letting tfiem steep till tfiev are s-avn 
on the following day. Beans or seeds of tin* mesquite ran prohahiv 
be supplied by the Government garrleiis in Xortli-Wicst India. I 
crop at Peshawar is being employed in sowing bare ravitu' I >!k 1 
in the province. 



THE ClJI/riVATION OF POTATO IN ITALY 


BY 

s. KULKAJ<XI, M.Ag., 

O ff'/. Pin lit Padinhi/ii !o Oo>‘enu/ie/i(, Bombay. 


A.moncst 1 ho iinportiint jiotato jirowinn fouiitries of Europe, 
Italy (M('iij)ios the .se\'oiitli plaoo with t^UO.UOO hectares (I hectare 
i-2‘47 acres) (h‘\'otc(l tn liio crop, af_t:iiiist 2,047.161 in Germany 
witx fi stands first, 1. 4.7,4. olo in France wliich stands third and 
■)17,S74 in (ireat Biitaiii ;Mid 1 leland wliiihi stands fifthd Though 
It stands so h>\v in acrcMitc. hah' lias ocitain natural advantages 
nver other con ntries. As ii Is >it uated fai' enougli soutli to secure 
the henetit oi hrilliant sunsldiu* and < oniparati\’e freedom from spring 
1 tost, t lie potato iiar\'est liegins muoh eai lier. The early crop begins 
oi ripen from Mav, tlie main ciop read\' Iroiii July onwards and 
the liill crops are lilted in Se[)t enibei-t t'toher. As most of her 
*■1"}) is dug Ijcfore the gemu’a! Iiaixcst of lMn‘0])e begins. Italy 
rctaiiLs to a ceitain extent tlie mnno]>nIy nl siijiplying, in tlie earlier 
I'.nt of season, the markets of Anstri.n iinngar}’ and Germany and 
'it times tliose of France. Ihigland and ih'Igium. Her main crop, 
■lowever, is exported to ( 'onstantinuple, SPivnia, Egypt, Aden, 
Banil >ay ami Colombo. 

As tlu‘ piitato cult i\ at ion in iln‘ Bombay Deccan and to some 
■^Unit in Madi’ics and Mcxac i> deptnident on the iniportatioii of 
bitliaii seed tubers, and as im ndorniation. as to how these seed 
‘*iht*rs are grown in Italv. was a va da hie. tlie writer spent a slioit 
i penod of ids deputati(>n in the nmntli ot August 1022 to study this 


r.tMU Mti ol.M-rv.ai.'i).. ma'l.' 5'^ fSi'' ''hUt wluK' of) .ioimtaton to Kuropo to 
C:‘. jK.t tt.) ri"!. it,- aiMOM's u.is um \ at the Imlian Sofiuv Congiv^s, U'-’o. 

I'lOr. '>f .ly/c Sidti'in'', I'.HO-iaiU. 

( O'.) ' ) 
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industry in Italy. A short description of the potato cultivation in 
Italyi should, therefore, be of interest. 

Excluding tlie driest tracts, tlie potato is cultivated eviCiywhcic . 
in Italy. The districts tluit interest India most, however, nn> 
Naples Caserta. Salerno. Avellino, Beneveuto, Campobasso ami 
Aquila. All the places except The last two are near Naples 
comprising the province of t’ampaiiia. Campobasso is on the 
border of Campania, while Aquila is situated north-east of Uonie 

in tlie Appenine Hills. 

The province Catnpattia. tueanitig ’■ 'L'he Plaiti," has .a denselv 
crowded population and intensive ctiltivatioti. It is one ol the 
most prosperotts and tertile tracts, enrii'hed b\ tlte .isjn ^ nl 
Vesuvitis, and lias therefore become a great seat ol It.ilian 
commerce centritig in tlie seaport Naitles. 

A great peculiarity of this tract is the growth of vines ronml 
elm trees planted in rows between which other crops are grown. 
The potato, therefore, forms otie of tlie secoii.lary crojis in tlie grape 
wardens. This mode of cttltivatiun naturally demands a very ricii 
loil and is practised also iti the basin of the liver I’o and in Sicilv. 
The .soil is very fertile and ease to work. a> it is a deej) goo,l loam. 
The climate is quite suited to the crop. The mean tem|ieral an' i- 
6tr F.. and the average rainfall is inelies and is well distribiiled. 
Therefore no irrigation is practised. It i> onlv in tlie immediate 
vicinity of the towns whcie cultivation is vcr> intensive that 
irrigation is sometimes resorted to whenever the rams lail, Wami 
is rlised from shallow wells of to Id feet deep by the lilt em'ai 
worked by a .single aniinal, either a mule, ass or ltor.se. .\t seine 
places a pikota-Wki' liaiidlift is u.sed. 

The crop is grown in small })lots. 1 he average si/.e ol lioldin, 
is five to ten acres, though tiekls ol lilteen acres and U|)wards -m 
not uncommon. I'sually half the area of the holding ts umlei 
potato. The cultivator rents the laud from tlie landowner. 


^ -nie writer t" -'knewU-ilec his i.elebtc.ln.^ n. the eltie,.,-. .t Ihe Itrilisli KnU. - ; ^ ^ 
K..me. n. ef the Iteli.ur n.p.vrtme„t of Aenrulture. C. Uw»e ''f the I'"''™;' 

In.stituto r.f Agriculture, Rente, en.l ft -Mr. I.itlle, ypetet.. menh.att ..t N tples, fur 

— in (rdtfintf IP f< > TI 1 1 ,ll lO H Oil tllO SUbjCCt. 
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The cultivation is carried on by hand labour with an implement 
called Zapa. In the luonths of August and September the 
land is dug with the Zapa, and tlie green manuring crop, either 
lupin, bean or turnip, sometimes all the three mixed together, is 
broadcasted. It is buried, for the early crop, in December, and for 
tiie late one in January or February. Soon after this operation the 
potato crop is planted. The sets are ])ut at forty centimetres apart 
in furrows of sixty centimet res distance. The seed rate per acre is 
about eight quintals (l.TOO lb.).* After gennination, when the 
siioots are two inches higii, the ciop is top-dressed with either 
sulphate of aiiunojiia or su])erplujs])luire (150 11). per acre). When 
the attain a hcigjit i>t about six inches, tliat is to say, 

in the month of April, tliey are e<irtlied up and spraved with 
Bordeaux mixtuiT as a ]>i event ive against blight {PinjtophtJwra), 
Lhe crop tlien r(apm'(‘s little attention during its growtii period. 
An oi'casioiial hand-W(‘ediiig or a seroial spraviiig, if the weather 
ronditioiis get moist. ar(‘ the oiilv o[)erations. Hie eariv crop is 
ready in May and the late ieie matures from Julv onwards. The 
crop is harvacsted ij\' hand -digging aral the Tubers arc sorted into 
three grades: big, medium and small. i'lie big ones are for 
immediate sale, the mediums aie reseiAod for seed and tlie small 
ones are used for pig-fei'ding. The a\ei-age yield per acre is 
aft-OO (]uintals. In goo<l liidds it rises troiu SO to 100 quintals, and 
in tlie I>est fields e\ en 1 20 quintal hact' been recorded. 

Tlie seed tubers are stoi-ed in slieds called Peglia situated 
near the farm-houses. Tliev are [i>uallv luaile of lupin straw 
and are ten feet long, six icet wide and eight feet high. The 
tubers are at times stored in pits calletl Fossi dug in tlie fields, 
lhe pit is lined with stiMw hid'ora* tlic tubers aie put in. The tipper 
])art of the heaj) is also co\ered with straw and eartii. Peglia 
is preferred to Fossi as it albnais tubers lietter jU'otectioii agaiust 
cold and rain in winter- and piv\ ents the various kinds of rots due to 
defective ventilation and heating obtaitied in the Fossi system. 
The tubers stored in Peglia usuallv riuuain in gooil I'ondition till the 


quitit.il ngrU <<’> cwt, roughly. 
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planting time. In Italy the storage of potatoes for seed is not a 
problem as it is in India. The amount of rotting of tubers eaused 
by fungi {Fusariimi, Sclerotiion) and bacteiia is very little owing 
to the cool climate and the good ventilation of the storehouses. 
The mean temperature in July, when the potato liarvest begins, is noi 
above 75"^ F., and from November onwards, when the tubers are put 
in the storehouses, the temperature falls considerably. It is in warm 
years that damage is sometimes caused to tlie tubers by the rots. 
In August 1922, when the writer was in Italy, it was except ionallv 
warm at Koine and Naples. The maximum temperature was 
above 90° F. for some days, and therefore he could notice the 
Fiisarium and bacterial rots in the fields as well as in the stores. 
But the rots, he was told, stop as soon as weather becomes normal. 

Rotation, Near Naples the crop is rotated with wheat in 
the first year, maize or hemp (Can)iahis satira) in the seeond year, 
potato following again in the third year. At other }>laces wheat 
follows potato, then comes cIo\'er in tlie s^aamd year, wheat, maize 
or hemp in the third year and then potato in the fourth year. 

Varieties. (1) The potato known in Bomba v as Italian white 
round is the one grown very widely and is (ailed Biccio. It is a 
hardy, high yielding variety withstanding rough handling to a 
considerable extent and is of two tvjx's. (hie oi these has white 
flesh; the other has yellow flesli. Tin* latter is more eommonly 
grown and is said to be a little bit later than tlu‘ former. (2) A 
second variety consists of long whit(^ tubers and is (-ailed Nostrah'. 
It is said to be less susceptible to iiliglit [Fiujt(>phth(o'a). (3) Tlic 
third is called Patata Rose. It consists of pebbledike tuliers with a 
reddish skin and eyes. (4) And lastly, tlicre is a very (airly variety 
maturing in tliree to four months, which is called Matilde. Riccio 
is exported in bags and the remaining three Viivieties, being delicate, 
arc packed in chestnut wood Ijoxes. 

Diseases, It is interesting to find that tli<‘ ])otato crop in Italy, 
is practically free from the fungus and insect distmscs, particularly 
from those that come under the Destructive Iiisia-ts and Pests A' t. 
The belief that the potato motli {Phthorimta operculclla) must have 
been introdiice(i into India along with the Italian potato, therefore, 
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would seem doubtful. The writer was told by Professor Sylvestri, 
the Entomologist and the Director of Agricultural Institute, 
Portici, Naples, that the moth lias never been recorded in Italy 
tliough it occurs in the Malta islands and Kgv^pt. The moth reached 
Sicily only once with a consignment of tranato plants fnan Egvpt, 
when it was immediately desti'oycMl, and since then the solanaceous 
(•r(»ps have been listed uinier the Pests Act. daie onlv disease that 
is .sometimes destructive to the j)otato crop is hligtit [PJtjjiophthora), 
fur whicli the crop is regularly sprayed. 'hhe following diseases 
ha\'e, however, been rerordiah but no special studv of these has 
l>een made since they tlo luU do any damage to the ciop 
King {Bar ill su/uauccn/a////). 

Fa sari am. 

Helworins. 

None (d the de>trueti\'e diseases that are prevalent in other 
couiitries of lMiro])e, viz., wart {StjHrJi‘jt riant rndob'ajticain). mosaic, 
and leaf-roll are said to oci'iii- in Italy. ()iie fact, however, that 
attracted the writ(n-*s attention was that the rultivatur replenishes 
liis .seetl from the liill trart \\ heiie\'er tlie (uop degeneiates. The 
recent study of t!ie sultjcat of dcLreii era lion has sliown that 
degeneration is hnt a s\'mptom of a (l].''ea>e and this disease is 
prohablv mosaic.^ It is. t Inn (‘foie, laohahle that a more thorougli 
stud\' of the dvgeinnation question in lta]\onight leveal t lie existence 
of mosaic disease which is now su|)posed to he non-existent. 

Resuming this short acrount of the jiotato cultiv.ition in Italy 
and eont rast ing it with that in the Romhay Deccan, tlie following 
points arrest attention : - 


It 


/;< 


■ht;, 


lV>t,il<i n u piiij IT' >}t. 

It n'quircs o t'Oi in* 'iit h< t< * tn*i ’ u!t“. 

It !.•< prictii'ii l!y fiv fr''tn fnn^U' tii'l iii'iv t 
.M*Hh Hiiii M'.trt have i\<-\ I'l 
i'<Hi<(n!ial. Uinij; h IS ii'it ttri-u IvIimw:) t-i i'.. 

any ilamiiyr. 

•'M-Hpigt: nf tuhn's is nut an iinp-Tt mi! iir"liiiaii 
ait<l ihrrcfMiT tin' ru!tnat-'r liw 

*wn .srctl. h is «.nly wln'ii llir ci']> 

U'wnc ratt’H tint }h' ‘ji’ts tlir m cl finm thr 

hilK 

A'a-fasip yinld is (> t<t 7 t linn'^^ tlu' s(‘r<l imU' 


It i> .11 fp.p. ,ii !(.' st in mH 

It l iju'iis ill M' 'iitlis. 

1 » r<‘ii IS luiah (lain .m'li by in.iUi. rin_' 

I‘ ! •'■I ‘ I >l •!: (lisi'aM"'. 


St.if .a' IS rOnun ly Uiilii’ull. .a.s thorc is 
.i r- *n'‘i<li'r.aMt' .anit.inu of rottiiyii of 
tvtluis. 'rh-' f.iltia .Uor tlu'rotnv has 
hitiinto ln't ti imal'lt,' to juvsorvt' liis seed 
and is dfi 'rndi'iit ini the It.dian tnbei's 
It is t he same iirn' too. 


Salniimn. l>(';.;pm'r:ition of l'ot.atin\s, iiV/i. (,'oi»/«A«e( of HU1, pj>. "IMU. 




CATTLE BHEEDING/ 


BY 

WILLIAM SMrni. 

I in jw r \<i / Dn i rtf Kx pi rt . 

1 AM aware that the Connuittee now sitting in Poona is ouo 
mainly coiicenied with cattle breeding as it specially aft'e(‘ts the 
Presidency of Bombay, but 1 am sure the Committee will not object 
to my dealing with the matter fiann an all^lndia point of view 
and on general lines. 

I think it is well in dealing with a suljject like this to endeavour 
as far as possible to state ^ 

(1) The present condition of the industry, 

(2) Causes of existing conditions, and 

(3) Steps to be taken to improve existing (‘onditions. 

As regard (1), 1 have now been in India for sixtetm and a half 
vears during the whole of which time 1 have been in very close tnnrli 
with the cattle breeding ind\istry in the Punjab, the United 
Provinces, Central Provinces, Sind, Bombay and Matlras, and it is 
my considered opinion that in tliese jnirts of the country the cjuality 
of the cattle has declined since I came to India, or to ]>nt it niciv 
definitely, I believe tliat, generally speaking, it is impossible in tlio 
open market to-day to prtjcure in quantity, no matter what the 
price may he, as good draught bullocks and milch (anvs as wimv 
obtainable 16 vears ago. Most certainly the <pialitv of mihdi cattle 
av^ailable in India, except in the district of Sind, is very mucli worse 
than those available 16 years ago. If that be so, it behoves us to 
look for tlic reason for sueli a decline at a time tliat practically 
every other country in the world has been able to improve th<’ 
quality of its cattle, and the root reason undoubtedly is \vaut 

* Note subnaitted to the Bombay Ciittle Cummittix*, 1922. 
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knowledge, accentuated by many circumstances such as the spread 
of irrigation canals and conservation of forest lands with consequent 
diminution of grazing areas, the increased facilities for transport 
and consequent mixing of }> reeds or types, increased prices for 
luiman foodstuffs, and the del i berate and erroneous teaching by the 
departments respmisible for cattle breeding that the development 
of dairying or milk {)rodu('tion would injure the draught quality of 
working bullocks. 1 b)ok ujjon it tliat tlie wilful eli)iiination of 
milking qualities in the stud bulls issued })v (iovei-nment for breeding 
uurposes and tho persistemt tca<'liirig of all concerned in cattle 
])reeding for man\' \'eais in India tlmt diurving or lieavy milking 
qualities of dams are injurious to t!i(^ (jualities of plough cattle have 
pr()babl\' done moi'e liaj-ni to cattle breeding in India than anv 
thing. l)ecaust‘ this elimination of milk-gi\’ing qualities strikes at 
tiie ro(U of tlu‘ whole imlu^try. So little attempt has been made to 
d(‘\'elo]) milking quality of nujst briMMls of Indian cows that the 
dams cN'en of s(une of the tinc>t bitMals of caTth* are iina])]e to suckle 
rlieir \’oung u itliin a rrmsonahle time. w]ii(‘li uhm ns later maturity 
and f(WV(‘r cal\ es dniing the lilctinu' of tin* dan]. 

In time -jjast this did not matter so miKdi, as great breeding 
areas wer(‘ a \a liable wliii li wei(‘ ii-(‘](‘ss foi‘ any ntlier purpose, but 
these areas now grow cotton, or pulse, or wheat, and wdiat must 
take their ])]ace. 'Die ordinary (ailtixator must take their place, 
and to enable him to do this piolitablx' he must liave a cow which 
will gi\'c suHici(mt milk and q/o (claritied butter) for his family and 
at tlie same time rear a gootl di'aught bnlloi-k. As things are now, 
the cultivator in India kcc])s one tu’ two o» three cows wliicli can 
Itanllv produce eitougli milk for their caKo’s. and lie keeps a female 
buffalo to givi‘ milk and g/o' for his family, 'this female buffalo is 
([uito unnecessarv il the lueiMhu' can get a cow which will rear the 
calf and in addit ion pro\ idt‘ the bi ecdiu' w irii milk and (}h{. Xothing 
is more (crtain tlian that the dam of any type or class of goo<l 
Working bullock whattw'cr (am and ought to be a tirst class milker. 
We Itear man\’ fieoph' sav that the solution of the cattle breeding 
|>robl(mi is to grow* nioie fodder but tliat is putting the cart before 
liie horse. Wiiat we want is fewer but more efficient cattle. No 
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countiy in the world can afford to keep a cow which is only capable 
of suckling a calf. The enormous increase in the number of buffaloes 
in India is the cause (d' the fodder shortage, because not oidy is the 
female buffalo used because the cow is such an inellicient milker, 
but tile male liuff’alo is often permitted to survive. 'J'his male is 
useless for draught in most parts of the country, and between the 
female buffalo used liecause the cow is not as good a milker as she 
might be and the useless male buffalo tiu* (*ountrv is drained of its 
fodder to such an t‘xtent that there is not sufficient for any class of 
cattle. 

The solution of the wliole matter lies in th.e dual mn pose animal 
No matter wiiat class or type of male plough bulhick is I'cpuired. 
the dam must always be a good milker, and all bulls issued forstiul 
purposes must lie got from heavv milkers as well as be of the right 
size, type aud class. 

This countiy can piv>rluce all the <lrangh( cattle it needs, mure 
than all the dairy jirodiu e it ean coiisuine from immh fewer cattle 
than we now possess, but they must be mov(> efficient cattle au<i thev 
must be dual pm'posr ever\' time. Any jU'o])agiinda outside of 
d*tal pufpo-ie otHciency is only perjaffual ing a gia'at v'conomic evil. 
No other lia.-^is I'au l)e proiitalffe. 

If tlie.'^e are tlie reasons for tlu^ piesmit state of affairs, tiieii the 
first steps to remedy matters is dairv education. In everv civilizc<l 
coiiutr\' in tiie world to-da\' daiiA'ing occupies a \cr\' jiiomincnt 
position in its Agriniltiua! 1 )epaitmc]it . 'I’lnuc is not, at the 
present moment, a single dairy scliool in India. The crying need ol 
this country agriculturally is dairy eilucation. both of tlie cultivator 
and the masses. Not only is tlie (‘dination of the men in the street 
necessary from the cattle bree<iing point of \ iew, but it is necessary 
from tiie point ot the in*altii and geiuual wcll-la*iiig of tlie p(‘o|>ic. 
The milk supj)ly of our cities is [uobabU' the worst and ni<»l 
expensive in tiie wliole world, wiii<-ii fact in itsidf is a pro(d Of tie* 
crying need of the dual ])urpose cow. \\*c (bj not need beef and tiic 
country does not want it, but milk and draught we must have 
and it is indisputable that these qualities can and must be combin' d 
in the cow of the future. 
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In this note I, of course, have not touched details of any kind 
hut have confined myself to be sic policy, because and until we 
have our policy leased on sure ei'ononiic foundation we can do 
nothing. The only j)ractical and sound cattle breeding policy is 
dairying plus draught qualities ; the one is liopeless without the 
otlier and botli are inseparable. 



A NOTE ON FUSARIUM WILT OF (OlAM IN 
BTHMA AND MFAyOUKS TAKHN TO 
COMBAT IT. 


UY 

A. :\U'KKKHAL. M.A.. lASr.. 

int/ iJirri tiir of A<jrii >iJfKrf\ Hhhioi. 

lx Bui’uia, the main ])hnit {Cicrr is ixi'owii niainlv 

ill llie l^'wer Chilli! wiii, Ky.uikse ami Mviimvaii Distrirts 

ot Cpper Buiina aiul in Fhan auaihlx* in howei- Hiirma, Ihie total 
area for tlie year emled otitli June. lU’i'J. was 1 l9.0no aercs. The 
area is tlins Miiall eoinraired with that in ^oine Indian pvoviuees. 
but nevertheless, owine ti^ its iieim^ a true l old weatiier [mlse, tia* 
crop one of consiilerable iivipoi-tanc',' in Buria.i. It is i.iften emwti 
on land that is too llooiled duiini^ the. rains for pa.diiv ruitivatioii 
or when jVn/ro‘ (d Forifhurn) falls jor \\ant of lain, ami in 
tlie Sairainiz ami Monywa District.'- ii is i}m‘ on!\' suiial>le c'rop for 
rotation with wheat. J'he n^-ult of this is that any rir<‘tunstance 
that make> er.un erowine- ilitlicnlt (w iivipossi!,!,^ le.tds to the necessitv 
for growine wheat ( roj).'- for successive^ years on the same soil with 
the usual result «){ dinanislied viiJd^ ami protit >. while' in other 
cases it may prevent culti\ators from eetiim: i*ny eroi> at all. If 
possible, tiic rot<ition adopted is a tv, (i-\'ear one of wh'.at anJ 
gram, no otlier crops being giowm 

The soils of the wlieat-gram Mart ar»' l.eavv black cla\' loanm. 
very similar in aj)pi*arance and tf'Xtiire tri th(' hho-k cotton ' 
soils of Central litdla and tlie Deccan. The ihirma soo-alleJ 

blaek cotton ' soils are alluviums nf gri'at depth and tin' 
underlying rock doe.s not rr'veal itsedf except when xanu' deep horines 
are imule. Their origin is jirolmbiy local, and tlaw perlmps rej»reseitt 
tlie la.st .stage in the eiosion of tin' oi’igina] b'ltiarv I'oeks. Anoth'*!' 
theory is that they are old lake bottoms Imt the Ueologir'al Surv* v 

( ) 
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liave, I understand, abandoned this theory. The Burmese name 
of these soils is Sane and they oncur over most of the Swebo and 
^fnndalay canal systems, along the railway line in the Sagaing 
and Monvwa Districts, and in isolated patcliesin many other parts 
of the dry zone of Burma. Tn Upper Burma, gram is grown 
principally on those “ 8a no ’’ soils, but in Lower Burma, cultivation 
is mainly on the riverine alluviuTu, i.e., on land w'hich is flooded 
annually during the rains and cro])ped in tlio cold season. 

(bam is usually sown in late October or in November, the soil 
haviim l)een previoush^ ])longhed aiid liarrowed. On principle, 
iiowtn er, a line tiltli is not usually attempted, as ( ultivators believe 
that the crop thrive-; best wlien the surface of the soil is left with 
lil'Uiidam'e of large clods of earth. This is. 1 believe, an opinion also 
hc!d bv Ljiaiii cultivators in c<utain ])arts of India. 

During tlie last six or seven years, the crop Las received 
<;ttention at the Badii Agih-ultiiral Station in the Sagaing District 
wliiidi is in tlu‘ centre of the ])i“incipal gram tract. For the purpose 
of varietal testing for vield a l.ir ge number of ftram types from India 
\\ei(‘ pi act'd under observation at tliis station. Up to 1918, a 
varietv of bbrnk gram t^avt' the best results and it was seen that its 
-ujierioritv in vield to tlie jhirmese type resulted largely from the 
fact that it wa.< more resistant to a wilt disease wlucli was found 
to attack the Biiiinese vaiit'ty. 'Du' black variety, liowever, is not 
;i tv|H‘ uliitd) in favcuir with biiv’ers in Ihirnia. and attempts were 
made to iret am^her wliicdi wculd fuitil their r«?quirements and also 
he sati-factor\’ in the matter of wilt resistance. Tins lias been 
;irl:i('ved bv a s<'lection from a vaihuy kmovn as Karachi wliich 
tU)|)'*ars To ha\i' been fiist inti’odiK'ed in 191 S. This strain has 
l»no*t'd to Ih' resistant wilt disease, wb.ereas tlu* black gram which 
wasuriLunallv said to bo resistant has now (in tlie present year 1923) 
•djmvu itself ti> b(‘ hiitldy susceptible. 

In 1921 , tlie writer decided to get more definite information on 
dm whole .subject of wilt diseas(‘ during tlie growing season of that 
yean With this object a yield t('st between Jbirmese and Karachi 
(in quintu])licate plots) was arranged l)oth at Padu and 
lalav, and the growing crop in cultivators fields was kept 
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ini'loT scnUiiiv (n'or tho n\oro ini]K'>rtant part of the grain area. 
Tlio ooiiJition of tho l^unnoso varioty tiu inal out to bo woi'so tloi)! 
had artuallv boon ox|)et‘tod. At Padu. t!io plots of Bunueso gram 
wore <‘oinpletol\’ ilo^trov'od by tlio wilt, wlioroas tho Ivaraclu giaii; 
jdot.s <ho\vo;l a tiiio N'oizotativo uvowth atid a good vhdd of seod wiili 
no (load ]>lants \vhato\’ov. Widespread damage bv this fungus 
was di'ooveiod in ( ultivators' titdds all ov(M‘ the gT-ain area of Sagaing 
and iMonvwa. along the railway line in the Kyankse and Yauietliin 
Distriets and at Yawngliwe in the South ein Shan States. 'riu‘ 
fungus was idon titled bv rhe Mviadogical S^'ctiou at Pusa as 
sp -a fungu< elosolv allied to that wliicli attacks a/7aO’ 
(Oe/u/o/.s bju' damage varied from a slight attack to almost 

(‘ouipleto dostruetio:\ id the crop as at Padu. ( 'ultivatr)rs state 
that the\' < an oulv t^s* ape tlu‘ (dlei'ts dI the disease b\' abstaining 
froiu sowing gram r)U the .'anu^ Held lor ti\a'. or (‘veu (as I was 
ndPrniOil in oiie case) for ten vimi A> o^sual the (udy p(>ssihle 
rotation crop is wbucit. and this umans » 'intiuuous ci'r)p|>]ng of the 
latter witli tli(‘ l•ol,''e{!U'Mlt bill iii outturns. In some parts of tl'e 
•Sagaiug Distib’t tiu' attack Wtis <o !iad that (.'ult i cators were found 
to refer to tlicir gram llelds as kalane ihingyinr' ’’ m' gram 
graveyards, 'fo sow seed in tlieui wais lila* burving a dead man — 
nothing evru came u]). t)u the other !ian 1, the Burmese gram plots 
on tlie Mc.ndalav Agricultural Stat iou show'ed no signs of di.^eastc tlie 
olivious exp! LUiitioi. being tliat gram had nev’oi lieen grown (ui tliem 
before. In Ib2*2 no attaci: was la'piuUa'd from tin' d’hari awaddy 
District in Lowau; Burma where most of tlu' i aojj is mwv, a l;U‘g(' 
increase having taken place in response to t lu^ liigher j)ri(‘e got for 
the profluct in laeamt veais. In however, closer inspe*^‘tion 

proved definitelv the cxist(mc(‘ of tln^ ihseaso in the fauver Bui'ni:i 
gram areas in tin' ddmrrawaddv and ikissi'iu Districts, The Padu 
area in the Sa ga i ug Disti let . wlieia^ the (*nlt i vat ion is old, is obviousis 
verv badlv infected, it wa.s proliably aVnuit lioie and near hand at 
Ava. the old ce.pital of Burma, that gram was first; introduced into 
Burma from India, ddiat it was so iutiotlueod is apparent from ibs 
Burmese name ‘‘ kalapc which means " Indian ” or **' foreign"’ 
pulse. Hence we would expect to liave happened what we actually 
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do lind, viz., that, the soils of the.se parts are most highly charged 
,Mth the disea, se. A go<.,l deal of the gram land in^the Sagaing 
Pistrict about Padu is also low-lying and is under water during 
p.irl of rhe rain.s. These eomlition.s, as Butler points out {Fungi 
a, id Disease in Plants, pagr; 35). are also conducive to increase of 
tills disease, the spores of the fungu.s tending to be washed down by 
the Tii\n?‘ and to accumulate in tlie lower areas. 

In addition to tlie varieties already tested, the writer also 
obtained, tlirouyh the courtesy ot Mr. A. Howard, some seed of 
eacli of the 25 t\^p(vs d( Ascribed in Pum Meinoirs, Botanical Series, 
\ ol. \ ir, 0. A line of (^ach of these was grown on infected soil 
at Padu during the past two seasons of 1922 and 1923. Of the 
•2 j tyjics. Nos. 1 to 9 roinpletely succuinbed, No.s. 10. 14. 16 and 24 
weie attacked but not completely destroyed. The rest .seemed 
to be resistant but. with tlie exception of No. 20, thev appear to be 
too late for Burma conditions. 

I he behaviour of tlie black gram mentioned above would 
appear to inriicate tliat NaiiiUies become progressi\ ely susceptible 
but tlie data available are in.it sutHcient to prove t}ii.s. Material 
to test t bis tact is now at hand in the Karachi and some of tlie Piisa 
varieties which }ra\’c u]) till nrov shown tlieniselves completelv 
FfNisfant. Pint her sowings on mice ted land will be done witli tiiese 
next year and in successive years and careful counts made in order 
to get intorniation on this very important point. 

That varietitas of cultivated ])lants c<in become increasinglv 
susceptible .iiid that a variety wliich is resistant in one locality 
uiav be non-resist a tit in aiiotlier lias br'cn pointed out by Butler 
111 an article oti ‘ linniunity and Disease in Plants in the 
^^<ir'CjdturaJ Journal of ImUa, \'ol. XIll (1918), Sci. Con. No. 

In the meant line, the Karaelii variety luis shown itself so 
(onipb^tely superior to the Burmese variety that as seed of it is now 
‘iviulablt' in large (Quantities, it has been decided to replace the whole 
existing variety by s«mm1 of tlu‘ Karaelii in those lt.X’alities at least 
xh, re the disease' i.s known to be prevabmt. During the season of 
192! -22, seed of tin* resistant type sidheient to sow 2,500 acres was 
'^i^iributed near Psulu and a gram growers’ union formed to provide 


4 



612 


AGRICULTURAL JOURNAL OF INDIA 


[XVIII VI 


pure seed for the next season. So great are the losses suffered l)y 
cultivators — direct losses owing to the attack of the disease on 
gram crop and indirect in that a proper rotation for wimat cannot 
oQt — that in 1922-23 it was derided to ac*celeratc Hie 
With this end in view 5.000 baskets of seed was purchased back 
from those cultivators who grew the department's seed in 1921 22. 
and distribution of this took ]da(’e before the s<'>wing season of 1922. 
Distribution of tliis seed, about 350.000 lb., was arranged tlna-u^li 
private growers, cO“0]K'‘rative credit soeieties and bv Ilepinv 
Commissioners giving it as short tinu‘ loans under the Agricnlturi.^t^ 
Loans Act. the demand i(Ji-the si*ed was great, as the merits <»! t!ie 
resistant varietv were known to large nund>eis ot (a^lti^■ators who 
had been asked to attend a demonsta-ation at Padu while tlie cm]’ 
in the plots shown in Plate XXIIf wa< on the gi’oiind. Ibiririr 
the season the Laud Pe'^oi'ds ne])a!’tment wei-e ask'ed to pro\ ide;in 
independent estimatt^ I'oi' tlie area luuhM' rla‘ new '.ariety. Tlii- 
was returned as 2S.tM)0 a^a-es. Tlie Initial progress lias b‘M*M 
satisfactorv, and it is cei’tain that by continuing tin* dist ribiiTioti 
for two or three vears more the ib sired object will la- achieved. 
In place.s where disease has not app^aired it ina\' not l>e ><► easv 
to coruince cultivators of the maessity o} a change ol ^ecd. 
In fea t the test at Mandala v has shown tliat where di-eas'" 
does not exist the Burniose varietv can hold its own with tlic 
introd'aced. ^^TlC^e\'eI' the haist signs of dis(‘as(‘ are -cen. 
however, a vigorous noli(W to oust the old vai‘iet\' viH hr 
undertaken in r>rder that tlie state of matter'’^ now existing in M*' 
disea-se-stricken aiaai.s may not arise. 

In cunnectioti with this gram work oo-eral jioints ol speri.c 
interest deserve emphasis and rerMpitulc.tion : fl) ! In* extmair 
virulenc'C of tlio F ^isarnihi vcilt in certain ]oc<ilittes ; (2) tin* ac 'mI 
existence of gram tvpes \u India wlmdi art* at least tenuxcariK 
resistant and the discovorv rtf which aflorrls a rapid and (*asy nn^tlad 
of relief to cultivators; {3) the very inttuesting cjnestion numtiniirtl 
above a.s to how far anv type is pci rnanently immune to tlie di.'^M"* • 
In anv case it does not appear that so far as gram varieties 
concerned there is any literature dealing with tliis aspect cl th^^ 
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[(i;ttte!, an<l tlio first thin" to be done is to ascertain definitely 
\\;i(yher sncli deterioration does take place or not. 

The replacement of the existing variety in Burma by an immune, 
,,[■ ;tt least hig]il\ resistant, variety will mean an increase in the 
, tine of tiie erop of jit l(‘ast live laklis of rupees per annum. 

It is possible that tlii' facts disclosed in this note mav be of 
iiteicst to m\(()iogical experts and those officers of the 
Vmim.hural Department whose duties lie in the great Indian 
Guni growing areas. Little or no information seems to be 
ivailahle as to the iiicideuce of the wilt disease of gram in 
[adi.i. or tin* iiniiibei' of K^ally resistant varieties which exist 
.11 the (;ouutry. 



EXPERIMENTS OX WHEAT THRESHINd AT 
LYAELPUR. 


BY 

11. H. S'lEWAKT, A.K.r.So.l., 1). X.D.A., 

Professor of A(jnc if Pfinjab Ji/ricoltural (\}Ue(fL\ Lffallfiur ; 

AND 

D. P. JOirXSTOX. A.R.C.Sc.I,, X.D.A. , 

Depfftif Director of Apric^tft'jre, Pin>j,/ie L;fa\lp>n. 

Out of a total of over twenty million acres of wlieat grown in 
British India, the Punjab lias annuallv to its credit over nine million 
acres, or 35 per cent, of the total wiicat of the coui\trv. Its 
enormous importance in this ])rovince is e\am better realized wlien 
it is stated that, in the ('anal ('(klunitcs. the cultivator sows annually 
eleven or twelve acres of wheat in taich square (h’ his land (about 
40 per cent.). No research can, tliereforic bt‘ of giasiter importancr 
to the Punjab cultivator than anything done in comuH-tion witli the 
wheat crop. 

The process of harvesting and threshinc this crop is a long 
and laborious one, severe on man and animal. siiB'c tlu‘ work falls at 
the hottest period of tln^ year. Practically tlie whole crop is still 
harvested by hand. Some iTuiping macliines an\, it is true, in usC; 
but the area at present co\'ered liy tluMu is so small as to be almost 
negligible. I'he threshing and piaqiarat ion of the grain tai 
marketing is, liowever, a miicli slower and harder task, ut 
compari.son, than the actual cutting. For the zmnindar the mere 
extraction of tlie grain from the ears i.> only one phase of tlie work. 
He requires in addition that tlie straw shall la* crushed, and lu'okeu 
into very fine pieces {hhma). For generations tiiis has 
accomplished by the tedious process of trampling by bullocks with 
'phalla. Four bullocks and three men can normally thresh, and make 

( bl4 ) 
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hhfSf'i of, one ticie of whent in one day. The average zemindar 
owning a square of land in the canal colonies has four bullocks. He 
irn>ws eleven or twelve aci'es of wheat, hence it will be seen that the 
threshing and ^Au^a-niaking operations alone take the same number 
ot days. It is (nistomary toi* the winnowing to be done by casual 
liihourers who leceive o per cent, of the cleaned grain for their 
work. If winds are unsatisfactory, this operation may be a very 
prolonged one. Storms, too, (jften cause heavy damage, hence early 
tinishing of the work is important. 

About 190^. the Punjal) Agricultural Department started some 
e.x peri meats f>n wlieat threshing by machinery. The first machine 
tried contained a tli resiling drum and concave only, the power being 
obtained from a InilhH’k-driven gear. It, however, was not a success, 
mid was discarded. Aliout 1911 the departnient procured two large 
Kansoine threshers ot the X. I. L. type driven liy a steam engine. 
Work was continued with tficm u]) to 1915. One was a 30-inch, and 
tlio otlier a 48- inch machine. The smaller one gave an output of 
t’O muunds. wliile the larger macliine gave about 10’ 5 maunds per 
flour. ^ riiese machines weie sent to Mesopotamia during the war 
and did not come back, so unark on this sulqect was temporarily 
interrupted,- 

In 1920, two portable, sell-driven threshers were brought out 
from England. Tlu'se maciiiiu's were introduced with the object of 
lr>s(‘ning tlie ditiiciilt\' and waste of time associated with the 
tninsport and aiigimuuit of th(‘ oi'dinai v steam engine and thresher 
out tits wliich had Iteen tried earlier. It was also tliought that they 
migfit save niiieh tinu' and labour in the thri'shing of the wheat, 
itnun. <Uc., grown on tin* numerous small experimental plots at the 
le^’ollpur Agri(‘ultural Station. 

The smaller machine (Fig. 1) is constructed of wood and 
ni' Hinted on iron travelling wheels without springs. Its length is 16 

0 inches, wddth 4 feet 6 inches, height 8 feet, and \veight about 
'hi c\vt. A 5 h.p. oil tmgine is installed at one end of the frame 

^ The Working <if tln’M' iiiai lunrs is drst. c l>i.\l iu thr jettr. Jnd,, X. Pt. 3. 

‘ A machine^ similar (<i mt.s tric'd at t'awnjKiix' in 11U3. Agri. Jour. Ind,, Vlll, 

h. K 
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underneath the shakers. The power is trai\siiiitted to the tlire.siuuu 
diTini by a belt, which, to facilitate easy starting ot tlie eni/itic. 
can be moved to a loose pulley. Subsidiary ladts. woiking tinni 
pullevs on tlie drum, operate riddles, shakers and Ians, 1 
drum, which is 24 inches broad, is ol the slodtUon tyj)i*. with 



1. -Uitub -elf-anvt-n '■'"i-iti.r ;if I.v.i11|hii. 


h>eaters in winch pegs (li iiiehe^ long) ao' m''e!'ted. I he conraM* 
bar> aUo rontain similar pegs. Tlif‘ >traw sliak^n’s art' nn tlu.' 
reciproi ating principle drivtui by a -itigle « rank. The spjtaratinie 
are (dl’ected by two ihldle.-i with a bkj>t ot air pa»ing Itetwetai 
them. Tlie grain is raised up tor liagging by (he u^ual belt and 
bucket elfwator. The iceding plattoini is about six iert tr^an tin* 
gruuinJ, and from tins the bundles are fed to tbe'dium liori/aaitall} • 
The tiiic^hing action «jf the drum a eranbined beatiuL^ and 
conibimj one. The beaters, acting do^^■u wards at right angh'> tc 
tlie feerl platform, deal very severely with the* >>1 raw, breaking Inti) 
50 per cent, into coarse bkam, .Most ot ^lii> bia>ki*n straw p.i'M'' 
witii the grain, chaff, etc., through tlie ronea\a* and shak'a>. 
This bulk is greater than tlie tuachine can d('al with, and cam'" 
choking at the entrance to the caving ihhile. 'This always oceut' 
after ten or fifteen minutes’ working, and the lime wasted 
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clruiii ng out the obsti-uction again is usually more than the time 
ill threshing, lo minimize this fault wide setting of the 
coiieave was tried, but the proportion of bhusa made was still 
tut* iiigli foL the mar hi lie t() deal with. Slow feeding was also 
tihHl but witiiout any improvement. Oats, wheat and gram at 
(iillerent .stages of ripeness wer(i then threshed, and it was found 
that il the stiau was tougli the inaelune worked very well, it.s 
viirress depending entirely u])on tlie eoiidition of the straw. The 
highest out])ut ot wlieat ohtaiiUMl was six iiiaunds per hour. This 
jiirare is miieii too low for tln^ inaeliint' to he economical. 

I he lai’giu' mac] line (Fig. i^) is ulsu constructed of wmod, spring 
iiioimted on iron t luveliiiig wheels : its length is 17 feet, width 4 feet, 
fieiglit S t<‘et a IK I W(Mght ahoiit 4o cwt. hlie motive power is supplied 
liy ;{ n h.p. hori/.nntal oil engine. al>o installed witliin the frame. The 
iiitermd arrangemenl> oj this niacliine <nc ulniost similar to the other 
with tfi(Mc\ceptioii i)t tlu‘ lUuiit and i'<JiK a\'e. This drum (27 inches 



I'Ki. 'J. JT'inch u itli //.'(M.v.i m.vkei tvtlacheil. 

is of tile high sj)eed rubbing type, whilst the concave in this 
is in two sections, the whole making an arc of ISO degrees. The 
koding platform here is on top of t lie mad line. The bundles being fed 
into the drum at a tangent caused the grain to be extracted from 
*‘;ns more by a rubbing than beating action; this resulted in a 
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lort er percentage of hhisa and less choking in the machine. Setting 
of the concave to suit conditions played a \'ery important part, [f 
the concave was set too wide, whole lieads were broken off .nui 
passed throiigli the machine untbreshed ; if set too close, a small 
percentage of grain was broken, and much bhuaa made, accoiupauiod 
by the usual choking and flooding of the riddles, "the output of this 
machine averaged about eight mauiids per hour. 

The caving riddle which is the first to deal with the large Imlk 
of broken straw, grain, chaff, etc., is too small, being only about 
G square feet in area. The clearance between it and the shakers is 
also not enough, being only about G inches. With the idea of 
trying to remedy its faults, this machine was taketi to pieces and 
reconstructed. Xcw shakers were made aial c(»vered with woven 
wire (T inch mesh) to try and prevent the ItJaisa from falling through 
to the riddles. TTie space between the sliakers and caving I'iddle 
was enlarged, and the superficial area* of riddles iucreased four 
times. On trial after reconstruction it was found that the sluikers 
were effective in stopping im>st of the />/a^sv/, also that tlie larger 
riddles were capai)le of dealing effect ivelv with all the material 
thrown upon them. Further, the output of the machine wa.s almost 
doubled. Owing to its narrowness, tiiis marliine is very diificult to 
feed. The sheaves have to be inserted heads tirst into tlie drum 
which, instead of sucking tliem a wav wliole, cuts tlie straw otf in 
pieces. Hence the operator has to kee|) continually pusliing them 
ill. This makes feeding ver\' tiresome, iiml imli'ss men are changed 
often considerably lowers output. 

With this thresher a separate small machine foi‘ making A/e/.s’n 
was provided. It consists of two small drums, tlic tii'st homg 
fitted with numerous cutting sections miu h resemliling those on the 
knife of a reaping macliine. Tiies(‘ alternates witli similar sections 
fitted to a concave. Tlie straw on passing betwe(m them is chopped 
up into a fine condition and tlien pass(‘s to the second drum wliieh 
is fitted with conical fiegs. Between tln^se and another coiicavo 
containing siinilai' pegs it is thorougldy Ijiuised. d’liis machine 
makes very good hhusa iuit suffers from the fault that, as designed, 
the tiiresiier and bhusa maker cannot he worked simultaneuusl; 
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t ite engine. Actual threshing had to be done first and hhma making 
iaicr. in the su})sequent reconstruction of this thresher, the hhusa 
iiiiiker was fitted on so that the straw on being delivered by the 
sfiakers passed into it and was finally ejected as hhusa. This, 
liouevei, necessitated the removal of the engine which drives the 
tineslici, and a tractor' liad to be employed to supply the driving 
power. W hilst all the opei'ations could thus be performed at once, 
it was not economical as the small oil engine runs at a much lewder 
cost than a ti'actoi'. 

Both these machines w'oiking under- Buroj)ean conditions would 
jirolrahly gjve satisfaction, but they ar-e uiisuited to a dry climate 
like that prevail ing in the Punjab, wlier’e the straw of ripe grain will 
never be foiirid tough as it is in England, 

'bhe franuMvoi'k of both maehines gave much trouble, due to the 
\V!>od warping and joints working loose. Where lubrication was 
nut automatic . bearirrgs caused rnatu' delavs bv heating up. The 
temj)et'atun‘ in the threshing .season is anything from 100^ to 
1"^^* 1' • in the sum and bu- this reason machines eoustructed of 

wood are almost certain to ha\-e a short life here. 

Another- “all steer thresher was tried last harvest ; it is also 
portable, about lo feiU long, o tetU broad, 5 leet higli, and weighing 
Aunit 20 man lids. 'I'he dr'i\'iiig power was supplied by a tractor. 
Siuiplieity is the dominating featurt' in this machine as it contains 
drum, shakers and fan (Hily. Its 42-inch broad drum is of the high 
>peed rubhing type. Owing to its breadth this maeiiine was very 
ea.^ily ted, the shea\'es laung thrown into it diagonallv. The output 
Was about 10 maunds per honr-. Ir.^ gt'eat drawback is that it only 
l>artially I'hMus th(‘ gr-ain. Fewness of woi'king parts is its strong 
point, as it can la* inn almost continuously witliout stopping from 
nu'chanieal troubles, etc. 

W lu*n tlu^ wlu^at crop is being cut, the prevailing eiistom 
1-^ to tie it up in large bimdles wadghing over a inaund with lieads 
'Old butts all mixtal u[>. These buiulles are much too umvieldv 
lo lilt on a thiesliing machine, besides when heads and butts are 
tioKed the drum Nvill not readily take it in. Here, for convenience, 
iiave adopted the Kiiglish system of tying it in small bundles 
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about 9 inches in diameter with heads all in one direction. ThoM> 
are easier to handle and more readily taken in by the machine. 

The general conclusion arrived at as a result of these trials is 
tliat the simpler and less complicated the macliine, the more likelv 
will it be to achieve practical success here. Its chief aim slioiild be 
to thresh well both as regards quality and quantity and to eftectivelv 
separate grain and straw. It is. iiowever. strongiv felt that ao 
machine will be entirely successt'id, or in mucli demand here, that 
does not turn out the threshed straw in the form of blium. The 
Punjabi zemindar has from time immemorial fed his straw in this 
state, and discussion witli him on this subject invariablv shows 
that it is one of the first requisites in a maclune which fie will 
demand. Xeitlier t)f the two small wooden self-driven macliines 
can be recommended. Their outturn is much too low, the ([Uabtv 
of tlieir work poor, and tfie material of which tlu‘v are made unsuited 
to the climate, 'bhe small all-steel thrt^*^le‘i- already <lcs(“rihed is a 
much better machin«‘ than eitlier of i [h*s(c Its onttiu'n is verv 
fair and the quality of the thresiiing g(HKl. l)ri\-en by an oil migine 
of 6 b.h.p.. it can be run very economically. Some small alterati(ms 
in Its construction were deemed advisable. an<l it is hopeti to have 
the privilege next year trying atu>thcr sudi ina«-hine embodying 
some ni these alterations. Its only drawback, so far as can be 
fore.seen. is that the straw after being threshed will have to he 
converted into hhnsa by oilier means. Out ol all the macliines so 
far tried, the full si/e stcarn-diiven macliine producing Lhnsa ap[ioars 
still to hold tlie jiremier place. 
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SiK JOHN RrSsELU F.R.S. 

Fh K li(>tliaiust(‘<l lv\])urinu.‘i)tiil Station has just passed its 
rijilitietli vear, havin" heon fonivK d in 1813. Its study has always 
liiM'u tlic growth of r*ro])s. with ])eriodi(:al excursions into problems 
of utilization: tlie niothnd ot (‘xpcriinent has always been essen- 
tialK’ statistioal ii; that the field experiments were repeated year 
ifttu' \aaii' Without ru‘)d i t iea t ioii . with tlic result that a iiui(pie mass 
ot data has now aor.uiiuilated wliirli is proving of the greatest value 
jor st itistieal investigation. 

Tiie work at iJotliamsttd tails into two great periods: the first 
wlam laiwos uiid tdlbert were a. iivelv exploring the possibilities 
opened up b\' tie* knowholee (,)! plant nutrition gained b\ the earl\ 
iuiioteent li -eeiii iir\' woi’keis: and the more recent period, when 
' liiv, ‘ 4 tudv of the soil has re.veale<f (aulain factors of high scientific 
iiucresi. and. one is roustrained tio believe, ultimately of great 
pna tical importance. 

The great ]>n)l)hmi wliieh Lawes and Gilbert set out to solve 
WiH to ac(’ount for the fertilizing value ot farmyard mauure. The 
hu t was well kiiowui, but then^ was iio satisfactoiv explanation, 
k'lwes and Gilkert ])roceeded by a mctho(i thatctill after eighty 
V(';j|'s — remains our kest. It was know'll that faimyatd manure 
rroitained three groups of c(Uuponents : organic matter, nitrogen 
^<'!ajK)uiuls ; and ash constituents potassium, calcium and mag- 
’a*siuiri salts, ]>hosphates, silioates. etc. I hoy tliciefoic arranged 

on mb F‘bra.ry. 1923. Kepnat^ itom 
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vegetation tests with these various groups. The old idea was tint 
the fertilizij)g value lay in the organic matter, but Liebig, in l 8 ln, 
luid argued brilliantly against this view, and suggestecl inst(M(l 
tliat the ash constituents, es])et iall\' the 'j)ota^^siuIlu calcium anl 
magnesium salts, were the eiletAive agents. Lawes and Gilln^rt 
were prepared to recognize the neresvity for these mineral salts, hut 
insisted tliat the nitrogen compounds were equally required. To 
put the matter to a test, they laid out four ])h)ts of ground, receiving, 
respectively, no manure, farmyard manure, ashes of an e([ual amount 
of farmyard manure, and these ashes plus a nitrogen compound 
(ammonium sul])}iate). The results were as follows : 

Produce of u'heut per ticre, Broudhalk Field. Rotlmnh'<ted. lS4 t. 



Omin 

Stri \v 



(cwt.) 

No mainirf' 

n> 

1,1211 

Farrayird m anure (14 per iu re) 


1.470 

Ashes i’f 14 U ns {ti.rniy,ird iieinuie ' 

IH 

1.101 

Ci>n?titueiit3 — riittx'jeii coinp'‘uniis .uid innii niuiin sulphjito. up t' 

. 201 

1.772 


'rhey concluded that farmyard mauuu toves its value, mu to 
the organic matter a.s was for long su])])o.->ed. nor to the ash (‘ousti- 
tuents as Lieliig had .suggcst(Ml. hut to the ash ( onstitmuits plus 
111 t I'ogen coi n p( ai mbs . 

Now this discoverv was ot the greatest inq>ortance in plant 
phvsiologv. hut Lawes and Kilhoat did not follow it up m tluit 
direction. Instead thev ap])licd it at onre to an important agricul- 
tural problem then riiie for schitiou. There was then (as nearly 
always now) a sliortage (d farmyard manure cii farms, and agrii ul- 
turisti; liad tor generations sought foi’ substitutes, hut with lutlt* 
success. Lawes and ( dlhert saw that tlie mi.Ktui’e of ash constit nciits 
and nitrogen compounds would foiin an elha tivc' substitute, and 
further, that it could he obtained in very large (piantities. and <•! 
course independently of farmyard luamirc. (Icologists liad dis- 
covered vast de])osits of calcium phosphatt', which ( liemists liad 
shown how to render soluble. Knginetrs were doAudoping tha 
manufa<‘tiH'e ot coal gas ami tiroducing hii’gt‘ quant itiin of amna*- 
nium sulphate, while potassiiuu conqioands could he obtained 
without dittleulty from wood ashes, liawes and Gilbert thcretcre 
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].i(>< ee<lc(l to iiinko mixtures of those si|])stnnceH which they adviced 
i iriuem to use. 

Few experiments hiive ]> roved so fruittui in stimulating scienti- 
lif inquiry- it is still o])e]iing up new fields at liothamsted and in 
luiiiisteriiig to luiiuan nt^eds. as this sim])le field trial carried out 
eiglity years ago on the Hroaribalk field at Itothamsted. At first 
farmers looked with some misgiving u]>oj) this new kind of manure 
(which was called " artificial manure ” to distinguish it from farm- 
vanl manure, then kjiowjt as “natural manure”); it seemed 
liicrtdihle that a hanuh^ss looking powd(u- witliout smell or taste 
(Oil Id act as ])otently as tlie old-time rii Jilv odorous farmyard 
iiiimiire. Jhit tlioy soon came tn rei'ognize its value, and before long 
they well' using man}* tliousauds ol tone a year. It is safe to sav 
tiiat tin* remarkable dcv(do])m(‘nt of Ifritish agriculture wdiich took 
place between 1 S4‘b wlimi Kothamsted began, and 1870, would 
have been im])ossibh‘ w ithout artificial fei Alizers. During that 
pi riod Hi’itish farmers ke])! ]>ac(' with the growing needs of the 
})oj)uiat ion ; indeed they did more, for they hel])ed to uliange the 
" hinigrv ’forties * into the mure ]>lentiful "sev^enties. The use 
nf aititieial fertilizers is now develo])ed Throughout tiie civilized 
utirld and the iudustr}* has attained enormous dimensions. 

'This Nvas the gn atest achievement of hawes and Gilbert. 
Tliey did mam* otlier tliing.s for tlu farmers of their dav. but this 
‘iloiie leaves us owing them a great debt of gratitude. 

As the use of art iti rial fertilizers .s]U'i‘a(l tliere arose, as one 
Hught e\]/ect, manv jirobleius of great .si ientitu* mtirest or technical 
iiuportaiice, riius it soon a])]a.Mri*d tiuU w'oather conditions 
prof ( Hindi V afTec’tcd the response of rro]cs to artificial fertilizers. 

I ho .same fertilizer mi.Kture wdiich in one season gave results fully 
equal to, or even siu'])a8sing tho.se of farmyard manure, would, on 
til'* same farm and e.veJL in tlie .'•ame field, ]>rove a failure in auotlier 
reason. This is w*ell shown in the fluctuations in yield on the 
Ihoadbalk' wlieat flehl at Rothamsted. 

The eileet of soil is also sliaiply marked. On our heavy soil 
ItutJnimsted the best I'csults are usually obtained by a fairly 
hboial use of phospiiate, buttlieri^ is less neccssit} for large dressings 
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ot potash. But on the miieh iightev s(ul of Woburn potasli is 
considerably more important, while phos])h:itos nvc less ueedt^i. 
and. indeed, beyond a rertain quantity appear to do actual harm. 
It is obvious, therefore. tha,t a complete ULanure drawn iip on rhr 
basis of the Kotliamsted experiments would fail in praetice t(» 
the best results on a lighter soil. As an instaitec the following niav 
be quoted, this being one ot a general schenie of ex])erimei]ts orgau- 
ized trom l^othamsted : 

Biidey : Lifjlit asj /7 1922. 

Ku^h. por rure 

Omiplete nrtifici.il inivnure .. 

Incomplete ran nu re ; pho^plinte < ,rnittiHl .. -7 o 

Xo ininure . - ■ . ■ • • • ■ • ■ * 


In this instance rlie omission of ]dios]diates has raitred tlie 
vield by 6 bnsliels per acre. As against thi>, an aiamv 4>f itistanres 
might be brought frtan < lav farms where a plios]»hatt‘ is tim one 
and only thing that causes ( !'»]> im reases. Any one who had 

to deal with f.irmeis' 
j i'oblerns could multipiv 
ii]:])arent ( out i adict ions 
and inconsistencies ol 
this kind. Wlien one 
collecis, as we have 
(lone at Kotliamsted. 
tln^ i'('sulrs of held 
trials with artiheial 

mad(‘ in 

jiarts oi ihe 
lh(W' siaMU at 



Yieldnof wheat from Broaabalk plols mamue-i 
with complete artifi<‘ial man'iic^, and fann- 
yard manure, respective^’, compared with 
the averaffe yield for ths whole country. 


m.khUi'e.'; 
dilT( rent 
codiiti'v. 


first to be Amply a tajigled mass oi unrelated bn ts. 

Now it is the busiiif^ss of tin man ot sideiu to sort out a tangl' 
of this kind, to reduce it to order, to lind the gtmcral ])rmei])hvs 
running throiigli it. and iinally t(» ])rove tlie corl■tM't^es.^ ol I'i' 
ceme-lusicms bv being able to])redic1 with certainty wliat will hap]dti 
in given conditions. Tlie recognized imdhod r>f proctMluro is to di. 
cover the various factors at work and investigate them one at a time. 
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rhis is being done at llothumsted in two ways : by field observa- 
tions, and by quantitative lai^oratorv measureineats. Observations 
in tlie field sliow that ea(‘]i of tfie fertilizing substances — 
]>hosphates, potassium coinpoiuuls. nitrogen compounds, etc. —in 
adilitiun to its general effect in increasing plant growth, produces 
( ertuin specific effe<'ts wfiicli may l>e of advantage, or mav be a 
disadv'untage to the ])lant m the particular conditions in which 
ir ha]j]>eiis to be grow ing. ihus, phospliates have a .special influence 
HI hastening tlie ri])eniug pn>cesses, which no doubt accounts for 
tIk^ Sufrolk' lesults just (|U(>i(‘<L In tlie dry condition^ of a sandy 
soil, rijjeaing is already too early, and any r<Hhictioa in an alreadv 
>hoit growing s(*ason cuts down the yield; in cold, wet districts, 
liow'ever, tliis ])n)])ertv is v(U“v valuable. 

In tln^ early stages ol the ]dant s life ]jhosphates stimulate 
root development to a marked degive : this is wTdl shown in their 
efTec t on swedes. Nitrogen com]Mmnds tend to increase leaf deve- 
lopment and give greater \'igoui“ of growth, but beyond a certain 
])oint tlu‘ a<l\ autagt* is ( oiintoracted bv a loss of resisting pow’er. 
and the ])lant.N may fall vi('tims to atta('ks of disease. Crops - 
es])ec.ially <‘ereals may he unable to stand up against the weather 
and may beemne ' lodgtMl. Indeed, the ])ro]''er adjustment of 
|)lant nutrients affords plant iiatliolooi^ts ojie method of dealin^r 
with ])lant diseases. 

^,)ualitat iv(^ jkbservations of tins kind, wdiile (U high value, 
u'c Dot entir(*ly sufli<iu nt: ir is neio ssarv to have (piantitative 
nnMsiireiuents ol as high an ordt'r ot accui-aev as possible. At 
hut liain.'^t i‘(i this is done by nuMns of water (‘iiltures and iiot experi- 
nanits ; all tiiii faetor.s are i'ontiolled as closely as pos.sible and 
dc’ results are plotted curv(‘s which can be studied in tietail* 
lliis methcHl was d(‘velc>]>e<l cxtensivelv b\- ITellriegel and is now 
comiutm use. in agricultural laboratories. 

Idle nuMhod natural 1\' invites mathematical treatment, and 
<^t?cm])ts hav(^ l>e<m made, mitably by Mitscherliidi. to express the 
Clove by equations. Tlu'rt* is a seductive look about a mathe- 
^‘c:,tical formula wliiidi rarely fails to appeal to tiie biologist, but as 
^ nile the number of exjierimenta! ])oints obtained is much too 
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small to justity muthematiral treatment, and it is not 3uq)risiii<r 
that investigators fail to agree, don years ago the fashion 'Aas 
for logarithinie enrves: nowit is for sigmoid eurves, which iire 
probably nearer tlie truth, though not yet a complete expression. 

dhis method of studying single factors is pushed to a higli 
degree ot retiiiement in plant physiology laboratories, such as 
that of the Imperial ( allege uiuler Pr<d. Bla(*knian, or that uiuhu 
his brother at t’ambridgo, and there can be little do\ibt that the 
elfect of individual factors on tlie ])lant will ultimately be well 
known. All this work is giv ing valual)le iulormatitm as to cause.s 
and principles. 

Idie^c curves show tiic relatiitnshi]) between yield and plant 
food supplv at one '|)articidar temperature wliicli remains constant, 
and one parti< ular water .supply whicli also remains i-on.stant. But 
a completed" ditferciit set of iigures \\ ould be obt timed if the tempt ui 
ture were different or if tlie water supply were altered. Supposing 
one wished t<^ take aceount of the elfect of water sup]>ly as well 
as food, one would draw a senes of curves, whicJi would properly 
be expressed as a surface, and this has been dune by one of the 
Rothamsted workers Mr. d, A. Prescott to .show the eifec.t of 
nitrate su])plv and spacing on tlie yield id' maize in Kgypt, The 
experiments had the advantage that tlie climatic conditions are 
less tickle there than here. It wcidd be of the greatest interest tc 
obtain sind) surfaces tor otlu’r pairs of fat'tors. 

If an attem])t were inatle to study factors three at a time, 
it would U: nci essai V to pie!)arc u .turi('S of f urfacos and to oralHulv 
tliem in a figure in four dimensions, wfdcli is rertainl_\ lieyoiid tlie 
eapaeity of the onlinarv agi IcLdtiiral investigator. But inagneiil- 
tural held work the faetorsdo not v^ry one at the time, or even two 
or three at the time ; there mav he lialf-a-do/.en variidiles. 'I’lus, '>1 
eonrse, enormously complicates anv attem])t to applv to lie Id coiidi 
tions the results obtained l»y these single factor ]>hysR)U>gi' si 
experiments. Tt i.s possible that when the ])hysiologists InV'' 
completely elucidated all the single factors, some one will heahh' to 
synthesize the material and build it into some, great conceptioi) "t 
expression that will contain all, and thus account for the field results. 
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1>ut liistorv' sliow.s tluit tlio gonius capable of effecting a synthesis 
.>f tills sort is very rare and iniglit have to be awaited long. 

A\ e liuve Ihereloit* adoptefi unotlier method at Itothamsted, 
vdii{‘li is being worked alongside of tlie single factor method. 
Sratisti<‘ians iiavin dining recent years, been evolving methods 
fur flealing with eases wliere several factors varv simultaneously* 


Iducse methods have bi'en 
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iful he ha^ l)et‘n able to 
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• xiev-sed puaiit itativrl v ; fhere are slow idiangt's in tlie held, such 
■ 1 ^ i-Si.ange- in tlu‘ anionnt of wreds. etf. ; d(‘tvno!ation of soil; and 
1 her <-ha ngrs such as raiidall, tenpeaatma t'tc. (Fig. 2.) 

As inii^ht be expeeted. tlie etfect'^ difTer according to inanurial 
^"editions; c.c.. the iiiflueucc of w e.u hei' \aa I'ie.s with the manure, 
huiiortant dilferamees appeal* ln'twacii fariuyard inanuie aiul 
d'Uiic!als. The \'aiiat!»ui in \'icld i** h'ss wluua' fcirmyartl manure 
Loven than w Inna* arrihcials no used, thuther, the so-called 
'oiaplete niauuri appears no! realiv com])h tt‘ at all: tliero is c^oil 
h't* norat ioil going oii ; hut w irli faimvard maimre no such ileterio- 
' iL.fn is ])r«><l need. The ditbuent kinds and <p.iaJirities of artincicd 
-*■0 urt's jM'oduee diffenmt effects on tiu' valuation in yield, the 
^'^Hiinitiide of wliicli has been worked out. 
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Having disentangled the factors Mi’. Fisher has proceedwl 
to analyse tlieelfectof i-ainfall. and lie linds that ])art of the weatiior 
etlV'Ct is predictable when rainfall is known. Rain above tiie 
average in autumn is somewhat bcuelicial : in winter and in 
summer it is harmful, and in s])ring it is less fioepiontly liannful. 
As before, the eiTei’ts are miu‘h more ]>ronoiun‘ed witli conipitOo 
artitieials than with farnward manure. the actual facts have Innu’ 
lieeii known in a general way, but heie is an eNact quantitative 
measurement. 

'the great advantag^^ of this statistical regularity is tliut it 
iiulicates tlic j-ossibilitv < if t*.\])ressi ng in tmus of rhama* t he iidlueurt* 
(’f tlie weather, soil. rnr.. <m no]) \’icid-. Wk- ho])e idtiiuatr'iv t«) he 
able to .sav to the fariunc givtui sui h and sm li ronilit ions of soil and 
weatlier. the chanres are so maiix' to om‘ that surh and such an 
increase of vidd will he obtaiiicd b\- tie use of a s]K“eiticd fnlilizi a. 
Alie expression would be understood b\- i verv fa.rmer. .ind he would 
readily dei-ide whetheu’ to take the i isl^ oi- not. 

Much greater results would also follow . At ]U’eseut the farmer 
( annot cc.tver liis risks of low suelds b\’ insurance, the comp.aiiies 
not vet liaviiig sutlicieut ilata. M’c Inpr uinl bcdnw'e that the.se 
statistical investigations will alTord the basis on wlii{'h .such data 
will be obtained. At ])rcscnt the ])ositioM aiq>i oximati‘s to that of 
life insurance in the edglitci'iith ccntiiiw. wlicji tin* statistical reg'i- 
laritv of mortality wais lirsi cstaldisiu'd. after which the first lih' 
tables could be camstructed. Tie I’e still temains ii mass of <lctaii tc 
work out. but the fiind.uneiit a 1 ])robhuns ai‘c JU>w' being attaclo'd. 
and we .see no reason to regard t Inun as i nsoluidiu I f t he i\\]iect.i ta v 
of crop vields ju'oves to la* culciilublc the f,i.;'iuer will be, a 1)1 c to insun* 
himself against ern]j failure, a lal s< ) meet oui' < d tlie worst v ic issii inh'^ 
of his troubled life bv meiel\- taking out an insuran<*e ]joIic\' 
porliaps even bv subscribing to a- jiarticula.r newsjiaper. 

AVe are constrained to admit that tlie ^vo^k is still tar Iroiu 
ciimpletion, and in tlie meantime agriculture lias falhm on dille idt 
(lavs and farmers are tniJung to u^ to ask how tluw' can ohtsin 
lar'ic- cro])s inthemejst economical way. It is not general |»rinci| 
rhev want, but ])artic:ula,r instructions, 
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\V(* ar(‘ 11 ' »t in a ])ositi{)n to giv^e an alj.sohito clear cut prescrip- 
tiMi) ti> any larnuM’, hut \^ <‘ art' uoing a Jraig wav to meet Irim. Some 
(»j our lield exjuMimtuUs oi spetaal i/iterest or importance are being 
if'jX'attMl at otluu* eeutrtrs wluu-t^ .-roil and climatic conditions are all 
(ii iTciturt. The results art* coiu] ated watJi ourSj or with others that 
ji;!\a‘ htMui oht iinod. to astautain ht>^v far or in what direction any 
(it niii' fdjicliisinn', wtfidd inu'd modification in a partitudar district. 

\\v DOW i-(*tur'ii to an unpoitant result to wliicli T have already 
[vhuicd. (tvtn a |)criod t»f \*cars tlu* ar’titicial manures liave not 
|!r(»vcd (|uitt‘ as ctltctivc as laianyar'd manure; there lias licen 
jiuuv \-ariatinn ui N'it Id and Tju*\' have not SO well maijitaiiied tlie 
i-ntililx' ol’ the soil as (ar’iti\'a r’d manure has done. On some crops 
die rtlVci IS ruathed; cinvrr !('s];nnds l.ettci* to farmvar'd manure 
ihiii td artilirials. fi aj)|an!> thi*n that Lawes‘ anti (iilliert’s 
v]t-'.slh;it tha jor’lrli/fU' \-,tluc of t'airuvard manui'e lay in its ash 
rnij.-.t i t ucjit s phis riitraiaon' rdiii])oiiud:“ IS only a tij'>t approxmia- 
OdU. ;'.ud that fariiuai'd ueMiurt* Sdiuething or contains 

'1 u( f ! ! 1 n a \'kliii'h ar'tith’ial mauui'C'' dt> not. 1 liis diilcienceHC aie 
rid’ (dioaotMl in (e\]'ldiiug. 

The saau(‘ methdd nf pPMadurc )•, used as in stiidving the 
itlVdtSdt attilidia} hoiili. cin A full >( imtilia investigation into the 
r.uio S i> rai'i'icd djit , hilt SI 1111 1 1 1 a Ucou sl V ail attempt is madt* to find 
" luc working si>luridn of tht' farmerv' ])r'o]ilems. The shortage of 
i:umv;U‘d rnanui'o r<sl\U ;c^ acute <rs cn'ci’. and to keep imrif: a.nimals 
Hid; tilt* vitox df making mort* is iiueconoinie. At IhAlianisted we 
' ■! VC a 1 1 crii] U cd t d I ) rod u( ( ' t a ran \' a i d uia uu r'c t r t )m st t a \\ ai ti li^ lallx 
vvitiidiM animal>. This liaN hjtUMlone h_\ Mi'. 1^. 11. Kichaitls 
d;.j |)f. I|,i?ohiii-dU hv simulating the essentials of the natural 
uauwlv. we.lcnug ^traw with a salt o< ammonia (actually 
aiuiudnum suli.hat.o lait calcium carhonatc is mixed with the 
and heiviiig tie' hea]) so that the air ('an get in and the 
‘awMMsms can do therr w'ork. TIu- i.rodiuU is not yet equal to the 
iiaimal siilcaanccn luit it is stividrlv heiug im])rovuh and the very 
''S! is dilllcultics ai'(‘ gradually disa]q)earing in Mr. Hiclumls 
"•rdictent hands. Ih ve viM r.< ago <i tew ouneesonly of tins artilicial 
i‘‘nnvar'd luanun* had heeii {Me])ared ; last vear several thousand 
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tons were made on various farms in different parts of the cmintry^ 
and the news is spreading. The serious problem of develo];iiia 
the work from the laboratory to the farm scale has been possiMo 
through the geuorous and puldie-s])irited action of Lord Elveb»‘D. 
There seems liere tlu possibility of aid to the farmer and of the 
development of an important new industry. 

^leanwliile a full scientitir investigation is being carried on to 
discover wherein farmvard manure ditlers from artitieials. One 
important ditference is already kmavn and is being investigatcil h\ 
Dr. Keen. Faiiuvard manui’e o])eus out the soil partieles leaving 
bi^raer pore >pace> : it allows of the retention of more nmisTure 
and the better eirrulatioji of air. .VII tlies^' etieetsare beneihhal. 

ddiere is also anotlier ditTmvnce. Karmvaril manure and also 
'|)lant residues (whicli are snl.stantially the same thing) «lernmpnsr 
in tlie s<iik giving rise tn manv substaJc os of ditTereut ty]>< s. rii' 
plant foods are amnim the end ])!v, ducts : indet‘(l iji jiatural nuKl! 
ti<)!is, and. to a largo in faians and gardens alsn. it is in this 

wav tliat plants obt<tin tlioir fuod. fn using artificial manures wi- 
siipplv the>e end pmdiK ts at oiice instc<id of waiting for themtoho 
liberated gradu.dh' io/ tlic uatui'al decnngiosit lou. hui'thcr. w»‘ 
do n-n bv a,nv iiaMiis ki\«ov tin wliole nf the processes whnvl.v 
plant food is ni nle. T>nt theie are eert.nn intermediate ])nMlu<-To 
and it is (|uite ])ossible that smne of tla se may liave a s]>eeial eihrt 
on the growing ]Tint. ( ‘maous stimulating effeiU- are prodmrd ly 
substam-es formedi when oil is .-reaimd, or wlien oxi-latioji c 
accelcratrnl b\' juldltion of ehareoal. and we have obtained tlu 
same results with small quantities of ]>iiu*ie ;ieid : such bodies nugu^ 
well bf* f(trmed a - intermediates in the d.eeonpmsition of farn\\an 
matniie. "Idic wliolc f*fh*et .sugge^t^ an action like that ol 
vitamins of plant physi<iloglHts or the auxinvmes of the kit- 
Prof. Bottomlev. Tfic ehejnieal departnumt at Mot hamstiul. ardu 
Mr. Page, is folh)wing out the ]>ro<‘es'<, ami the botanical denait 
ment, iiniler Dr. Winifred Pjrenclihyv. will test any int(u'meuiut 
jjrodiicts which may l»e obtained. 

A further important factor, which j^rohahly governs t ^ 
whole situation, is that a great part of the process of (lecompc>itio. 
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iff] (I plant food production appears to be brought about by living 
organisms in the soil. Siju\dtanoously, therefore, with the chemical 
,ind l)otani(*ul investigations, tlie various biological departments are 
iuisily <‘ngaged in studying tlm organisms that are doing the work. 

Tt is a wonderful storv that is being revealed. Tlie soil is 
shown to be the al)od( of a vast population of living organisms 
ot the most varied kind. Some of them are remarkablv small; 
Miiiong them one wliieh brings about the last stage \a the formation 
of iiitra.tes- an organism uliicli Ilotliamsted just missed forty 
veai'S ago : another, also just missed at Rothamsted, which has the 
remarkable ]M-o]ie.rty of lixing uitrog(m in the nodule of the clover 
])lajit. Othei's are laiga i' and more easily picked out, but their 
oxaet [ilare in the soil c('r)nomy is not easv to rletermine : probahlv 
thov are cfuicerned in the luelimi narv stag»^s of the decomposition. 

[t is iJU] possible to ]M‘e[- into tie* soil witli a microscope, so 
that ijidir(*c.t methods of (‘'xploratior. have to l)c used. At Rotham- 
>terl the organisms are roorUed atid tlie work they do is estimated 
hv Some, cinuuie.al pro< es^ ; virtiialiy we take a census of population 
ju'oductioii in the soib otlier census metluxls. it is com- 

■{(ai'ative oidx' ' a single (•ensa-< is not niiicli use i it is not until 
several have laarn taken that mie ran Imd how the numbers and 
art iv it ics of the jH ipulat ion aia 1 aang a ihaacd liy va rious (conditions, 
1'iie ('cnsus i.s theiadore npuMted ncriodirally and the o_^sults plotted 
rij iiirvrH from which it is jto.isiblc to deduce the etfect of various 
farturs ou the ]»articiilar organisms counted. 

These etirves brought '>111 the remarkable ivsult tliat partial 
stri il izat ion increased bai'tenal activity, ainl iiu c^tigation silow ed 
tiiat the normal virgin si>d must contain otlier organisms besides 
h.wteria organisms, nioreovm-, which were (U triinental to bacteria 
aid tended to kt ej) their numbers down. A search for such organ- 
imis sliowed that ])roto/,<u were, present: many forms luive 
siiwn. bncu found in the soil. Siune of which are known to feed on 
h:H‘teria. Mr. butler ha.s discovered liow to count them, and with 
tl .• c<>m]>erati.m of willing workm-s iuie succeeded in carrying out 
]*' :ha])s the most remarlmble ceusus yet made of the bacterial and 
protozoan population of a natnval Held soih Before the census 
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began many montlis were ?ii)cnt in perfei’ting the inetluHls arel 
teeliniquo. and in making preliininaiv studit*^^ of the .-.oil. d'h,. 

details wore earefully arraugeil witli the statistii al depurtmriit. uikI 
it was deeidod to tain* the « eiisus manN' t iiues at short interval,-.. 
Time to a bacillus or a ]noto/aiau is a dilTeivJit thiiig from what 
it is to ns. and instead of taking tie* ree.sns every ten years uj- 
even every ten da\a'>. it w as taken daily, and at the same hour e.viuv 
day. Many repetitions were lueiLed so that the statistii ian niighi 
feel safe iji drawing eouelusioiis tioir. the data. 'The eruisus was 
therefore made every day lor i'unseeuTi\'e iia\>. and no less 
than seventeen diiferout organisms were enumeratiML 

A team rd live workeis ke])t the, investigation going without 
intennissii.n^ Sundews. IVtrjk ll'*!i<lays. and (’Inustiuas i)a\- fur 
a whole year. A mass data was oittaiiu'd (if higli statiMieai 
value whieli is proving of the gi'eatest impmtaiua^ in the studv of 
the soil ]M>]Hilation. < >ne ol tiu^ must interesting results was the 
])roof that tlie* soil p()]uilatli(n is u<»t sie.oh' in nundMM' as ha>l alwaw- 
h)een assumed, but is m a vidhoit state o) Ilux. M\au'\' orLtauisui 
ol>serve<l protozeteji or iuictei'min ^liowaal gicat dailv v.uiat imis. 
whieh seemed to be indei endent *A external eendil i'di.''. At h‘ast 
one show'ed a twO'da}' ])ermdn'iry . ’! lu’ tluel uat i* uis i >1 t!ie amohuu 

were oi speetal iiltere.st as tlew \\ tMS* e.x.i'-tK the leverst* ol the 
Inieterial ibn-tuati' uis. ^ lose e.\<i]!iin.iti' )u of ih»‘ l urves leavw ue 
doubt that the fillet nations ol tin .mio'ba' cause the fluet iia t i«un 
of the h'iteteria, high iiiunbei- <it amo*bie e.iusinu low numbers el 
baeteihi. and low numbers ot anneba* allowing bamerial numbers 

r> 

to rise : but why the aniodee lluetuatt* remains a my.-terw 

Jn tire ea^e of laieteriu it has been possii,»le to make iweii eei.n'i 
observations. A (amsus (ng«aiize<l by Messrs. Tliorntoii and bag* 
lias been taken eueh two hours for .several d.ivs and night.'^; hiii 
again tlie same wondeT'ful llmtuation^^ are s(m>u, ,Vs migli' he 
ex])eeted. the ,111101111 1 . of wan-k, ,ls measured by tin*, nitrate ])reM‘ar. 
altom from iojur to hour. Ihit the eiiive was not (juittr what was 
expeeted : the incriuise.s in amount of nitrate eonid lui uuderst-xitl 
as representing the wauk doiu* bv ba( teiia, but the (ba reasis w<‘ic 
more dilheult to exjjlain. Tiiere was no rain to wash it out auh 
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flioro wore no plants to take it up; yet the nitrate tends to 
<iisa/)pear. 'Plu; results .su.irgest tliat soiiie organism is absorbing it. 
Algiu and iuimi could botli do this, and botli are found in the sdl : 
!h'. Muriel Bristol and \)i, Ihiro-lev are closely studying them. 

Perhaps even Juore iMuarkaf^Ie than the rlaily eluinges are 
ih. great se i^-uial rliange.. ft app(>ars that the wliole Soil emula- 
tion is de])resse-i in winter and in summeie and is uplifted in spring 
.Old antnmiK Ii(ov this eotnr.^ about we do Uot know. Tim pheiK^ 
iiu itoii <loes Hot >ei'iu to bf* e(mlin<M[ t<> the soil ; the algte in a pamd 
:oid the ()];MdN'lon in the sea. Illo^ thf organisms in tlie soil, all seem 
to leei tlie ui\ ()1 .■']nai)g : it ]< <is li \ irgi] had got liold of .some great 
1 1 n t li 1 Ji na t u 1 a I si - Jell ! a* . which \\ 1 i a \' e not Vet 1 ^eei) al »le 1 0 express 

in ('o!d -•cieittilic IciaiLS. w }uui le‘ ,ot\ s tfiat ill spring Aether, the 
Ainiight\' hatlun’o! Nature. (Uva'cnd'- u]ioji the (.aiith. and I'lending 
Ins iniglit\' tr.om with hei-.. eives life to all tlie eiuh,nms within.’^ 
(■' t h‘orgies." Bk. II. 11. 

!dn‘ nniuber oj o!u;oi!''m^ in om.' single gratriiiie of soil — no 
more than a teaspooiiful ■.fim wihi <-\rce'ls 40 millions. This 
looks big. 'liji it is dill'iaili to foiiu atj i<h a of its itnmensitv. If 
<‘ac]i nj:it in the xs iioi^ ai!',i\ ' ‘aihi Oc ]rL;ig'oli<'d un to the size of a 
iii.tii and tlie \viio!c ran>‘‘d to in.iivii p-st in single tile, tln-v ^vonM 
,g> ill .1 stead\' stream. r.\a i\' hoio ol the dav <ind niglit t(U‘ a vear. 
a month and a daw lu lovt* tlicx' iiad al’ iias>cd. W’e tnust tlunk 
tii<ni of iji(' a]^parontl\' liloli >> sihj whtf! we treail l-eueailt our bet 
a' !call\‘ \ hioiiihi.g w ith lilc. t hanging d.iiK .ind lionrlv in ohedienco 
to some gi'eal laA\s wluiii we lia^ae ta»t vet discovennl ; })nl.sating 
^■idi birtli. death, detav. aiid !n.w biitii. Audit tlie Wonder were 
tiot snllicicnt, w c know that in sonu* way Jia‘>c lowly organisms are 
|iirp.anng the food foi' <nn“ w'ojjs the oi'ops on which we oui'selves 
’'■'■d. It impossible It IS (o cii pi obal /ic t hat our attempts to learn 
•of'iothing <4 this WiUi ici'ful population may le-ail to .svm.e degree 
'■< ntrol w hieh w<mld lia\a- \ahiable ev oiiomii results. But even 
h Mils never ]ia]tptiic<l tin work wouhi still be justided b.ecause it 
i’A s j , , I la* i-ount I'viuan mt uuct h mg ol tlu‘ aboundutg intei’est of 
^"^'hiil\' task ami of t!a inhuit* woiuhr of the soil ou winch lie 
^h’ laLs liis life. 
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lx a Chadwit'k Eeftui'e HH'eiitly deli\ taed at the Hnval Sanit.n v 
Iii stituto, Mr. N Harris sonio interestiiiiz ]>articulars of 

Daiiisli agriculture. Forty per cent, of Heiunark’s ag^re^ate 
population, whicli nuiuliers tlii-ei‘ mill ion people, subsist oii 
agriculture. This iigiire (loe< not iuclinle tlie Siaitii Juthmd 
territories, in respect of which tlnue are not \’et availalde agrimiltural 
statistics wliicli may he compared with tin' Danish ligures. No otluT 
Danish trade ]'rovidt's oiTiipation for such a largi' part of the Danisti 
population, and thus \\'e may he just ilital in dcscrihing a^riculturo 
as Denmark's main industry. We are >till further justijicd indoina 
so l)y tile fact that among the ti'adc< it is tii’st a ml forennot 
agriculture wiiich tiitherto has >uppoiii‘d the eronomv of the 
countrv, pruiairing througii export So *.)n pm- ctuit. of the foreign 
means of payment which is an C'^smitial condition of commeree 
with foreign countrn's. 

In Its [U'e^eiit torm Dam."!! agiiculture catne into hemg in the 
eighties. Dni'imr tiic.^e \a;‘ar'' an important change was ellected liv 
whicii Denmark, trom iMung mainiy a coru-selling countrv. heraine 
a corn-hu\'ing countrw att<iciiing ^pcrial impoi'taucc to the 
pro<luction and sale of animal lu'or Ima niore e>j)‘‘eia !I\' Imtter. |i"i k 
and eggs and sueh li\-e <tO(T ns >lauglitero-attle and tlranght -hor-t'-. 
Tiu.'Si' products constituted about !)5 jicr cent. ol tlie total Danoi: 
agrieultural e.xport. 

’The means wliieii Danish agi ieult urists adojited in order t<' 
s:ecurc* this special pi'oduction was the lu-eeihng o| a live st<M-k <•; e 
verv high pualitw In the summer of in| I tliis !i\e stork cnnsmtctl 
of ahTJtOlj horses, g.KJd.ooo laaid of rattle (iin hiding I .d I 
head of dairy cattle): 2D'H.(MK) |)igs and 1 5,1 do.Ooo [owls. 1^'or tne 
support of this stf)ck not only tlie greater part of Denmark s o-mi 


lU’printol \z<->vci Jonr, of fiO'j. Soc. of Arlt, No. 13687. 
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( I'o]) was rcquirod, l>ut alsf) consideraljlc quantities of fodder from 
.liu’oarL principally about 600,000 tons of oilcakes and about 400,000 
tnns of inaiz(‘. (piantity always \'arvin^, however, in accordance 
witli the Danish oroje t ’oiisidmabh^ raiantities of artificial manure, 
nitrate, pliosphat(‘, and potash, were rerpiired to maintain the 
<|iiality of Danish soil at the Ivy (A iiec(‘ssarv for siicli an enormous 
h\'e stock. 

Danish a^o iiailture fell into j^real difiiculties during the war, 
(‘-[n'cialtv diiiimr its last pliiises. when tlie tightened blockade 
ouiilered it ditliruir to get su])plies lioni abi fjad. The most strenuous 
endeaN'ours wrre use<l to ward oil and mitigate tln^ effects of the 
Mo'-kade. pai'tK' b\- ni(‘an^ of foi'ced Ikuiu^ production ot ioddeig 
li;ti'tl\‘ b\' nu*ati< of >prc!al elforts to (Uieoiirage tlie best breeding 
Miateiaal aiuoieg 1 ht‘ lixa* stock. W’lieii the seas were re-f)penerl to the 
fi'ce ex'chaiigc (if go(i<]'- Danish larnicrsat on('(‘ pi-ocfualed to increase 
ti! its full extent the lixc stock wiiidi all quarters admitted to be of 
vital imjKirtaiicc to tie* future ecououiv id l.)enmark. Ihese 
endeavours succ('c,b'd. 

Ikq'tue the war, LMidi.ooo la-id of cat tlr* existed in Denmark. 
Of tiu^ mnnlMU'. l.dlo.ooo weo* milch cows, ddie annual export of 
c.itih‘ and meat wa> e<pnvalerit to about Uoo.oiM) head in all. wddle 
r!a< cxpoi't of butter amoiiuted To about loO.oDO tons vearlv. The 
exclusion 111 foi'iagii {oijder had a ^crnais influence ou the uunil>ei 
C) tlie live >tock and unpaired its eapacirv. -o that the (pianTity of 
ihiik in inis was oiil\^ about half The norma! quantity. But now 
iinlii idiis liaN'e b(M dine again aliiio^t noi iual. and at The .■^aiuo 
tine- the Danish Iniftm' market ha- leami exiemh'd bevond Bnghnul, 
.md inelndes Swit/mhuid. (iermanv. SweUmi aiul Norway, and even 
Aianira. (o which ( nnntr\' considmablt' (piaiinties ot Danish, butter 
;ii,. M-nt. Ill rluM'e vei'(> in all Lb*JS(dODO head of t'attle. of 

w acii |. 1 I:MmM) are mih li rows, a soiiaovhat lower ligure tlian that 
,,i pi] j |,,p i dursm it iia- not Immmi the poorest animals wliicit 

!]. Se biMui pnr-ervtal. but puitc' tlu‘ contra TV. The quantitv of 
red' IS now alnarst the same as it \vas be tore the \Nai. 

Industrial conditions apjhied nmre to pig breeding than to any 
t-ii iT braiudi of agriculture, and it was, iltereforo, a natural 
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(.‘onsequeufo that it should he hard hit hy tlie i)loekade. But h(‘'o 
again special stress was laiii on tiie necessity of ketq)ii\g tlie Im u 
breeding animals, and tiiese endeavours were erowrted with siu-cs'vs, 
so that the number of pigs is now lullv one and a hall million ;i> 
compared witli oiilv about oCbOUU in IbIS. It will m)t be heij 
bef^)re Danish agriculture will reach the level of tlie stocks hc[,l 
before the wai‘. wlicn tlu‘ numbtu' of pigs was about -’5 million, an.j 
when the annual slauglitering at 01 Danish abattnirs amounted to 
about 3 million pigs. 

As to egg ]>roduction, tins liecaiue N'eiy inpiortant during the 
war. especially for farming in a small way. lime, again, Danisli 
agriculture hopes soon to be able to prnibn'e about oOii million eggs 
atimially. an<i tiiese togetluu’ with 3M0 million which art* eaten in 
Denmark. c<uistitiite tlu‘ eountrv's total pi-o(luetion of eggs. Buvers 
for this pi ex I lice are to be found e\eiv wlurr. 

Danish .n;Hnau/rruK ani> iuik uKuni.iiiNo nv lernoci:. 

It is DmuuarkA belief that increa>ed ju'odiirtii in i- tin* only wav 
To restore* Kur< ipk' after the wa la Daiiis.h agricult ui f is prepared to 
take part in this ta^'k. ainl it lia> a> mentioned .d)o\e in connci tion 
with thie''e branc[u‘> of lu'odnrtion wiiich aia* the roriici'-st ones 
in agi'icnltuic- kc])r its caji.tcHN- ni clTcctive order, althongh not 
ummtKured. Dani>h .-oil. whioii -ulhu'ed mneh on aoromit ol 
the (lithculty of importing aitdirial munur**- in Mils and IGllh iias 
now regained its former prodncti\'e < apaeii\ . To this rir* nm>tance 
must be addet) a.- an invaluiible adxantage {n Danish agrieulture 
the eom})ai'ativ(‘ly (pilot labour oohditi(a!> jir^Aaid i ng in t his indo.>trv. 
1’his is a. cotisefpnuiei' of a baitno' wliii h is t\pi< ;d ot the ^oei.d 
-tructure charactei izing Danisli agi i* nit nr*'. i.*\, the ho t that wi*ik 
on the farni> i> nndm'taken to <i cnn^idrra bh* ilegi’ee by the laiiii'a'- 
()\\ n (‘iilhlreli. who>e tei ln of srr\ ire i- \ vl'\' oiten o!il\' a lini\ m tSi'* 
chain (jf then' education, and one that pKgiarcs tliem bu' taking ov<‘! 
tioMr larin> in due eonr-e. d his is an iio aluable a*ivaiitag(* wiii'H 
lends Danish agrienlture a >tal*ility and hniiness in ]u'<xluet 
linn latched in any otlier indust ly. 
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Doniiiark lias btM-otin* famous for the uniformity and purity 
in tli(‘ (juality of its niaiii lines of prodiu tioii -butter, bacon, egg.s 
niid in reetmt vears The siusessful development of its 

auiicmlture has aNo tcmded to pre\-ent that migiation from tlie 
niral districts to tlia towns. I'he following ligures bear strikdng 
t.‘'^tinlo^y to tliis : - 

riie poj)ulation of l)rnmafk in 1021 was l>. 207 . 831 . o 1 wliieli 
l.SaO.OHo li\a‘(i in the itii;d distihts. Tliis shows an increase of 
i 40 . 57 S o\'<“r' tin* }U(*\'i(ais iix'e ve<trs. and of 209.615 in the ten years 
1011-1021 the men and \Niiiiiaii alamt balance in the rural 
(ii.Mriets. 


l[(fW rfiK ok I'liK nation has ni:};x affected. 

Iliscasrs that u^•‘d tn br m^w pic\'alent iiave disappeared, 
ntlau-s aiv iiiiieli oMbn ed in their viruhmce. A striking instance 
tliat of the Man.l <>[• laTand. At onr time it wa.s, owing 
to its low-lviliL' ohinarioi'. .ol.jorf to to'tv >OMOUS ilooiiings by 
tiiv --oa. loaviii'.' till' -oil ilaiii]i aiiil i.iiggy. 'Ihi.s affectt'd 

I ulli\-.itioi] ami j)i'o<lnooil aSo \-cr\' uiilioaltli}' roiiditioiis. so Jimcli 
Ml tliat Marsh Fovoi (Kiioun ovoi all Dontiiark as the l.olland 
fevn). lironrhilis ami .--iiiiilai iIIii'-mm-s uere very prevalent. 
TIiom- m. millions (a.ntinniMl until I'.m:!, hin.e when reelainalion, 
.Iraiiiaoo and altoirstat |oii M'lieiiie- earrie.l out on a big seale 
iiiue re'ulted in niodirwal ion oi ] u aiuirall v all thesi' illnesses, 
,ii„l Marsh Fever Inm been eliiiiinaled. The soli is now one of 
till’ liriie.'t in Dimniaik. 


ill ll 
' ! : ' ■ 
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Trni.:i;, i i.osis m; .vs mi; D.vnks i ai.i. it— Kxoush 
mok.\k>s. 

|„ Hu eiil repori bv t!ie Danisii National Soeierv for Fighting 
rciilosis. sat isf.iel ion is expre'sed at the i iinsideralile decrease 
,iu,„l„,r of eases of fnben ulosis 111 Denmark diirine the best 
■ation, and I’rofessor Faber, in siilunitting the repori, said the 
■enlosis inovlaUiv ligures were now the lowest on reeoid— 
,. rcent. less than llmse oi .'io vears ago ami were seeond 
to linise ol Seotla.ul, and he gave ii as his view that in a few 
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rears Scotland would be beaten. One of tlie Directors of the 
Society — Dr. Ostenfield— in speaking of the report, stated tiutf 
so per cent, of the patients in the sanatoria for which they were 
responsible liad been discliarged during the year with positive 
results. The report stales that a dellcit of 1, *293,474 kroner niinle 
on tlie sanatoria during the year was met l>y the State. 



COTTO.V rK(MMJ(TnON AND C0-0L>ERATIVR8. 


BY 

A. If, STONE. 

V U'ti\ ('utffin ('<)-'> o Greerovoo^l . 

Is anv comproiiensiv'e iipprais il of re:.*3otiv developB:! agaiicies 
for tlie iia 11(11 aiifl «listrilmfioti of D.dta staples, we should also 
take a(‘ca)iiiit of aiit(M'e lent <M‘orio:iuc con litioiis. fu this regard, the 
outstanding f(Mture of t!i(> whole history of tropical and semi-tropical 
large scalar agricultural euterprisf* is the jiart ])laved by the factorage 
svsttun. The Eiiglisli factor, through the sevonteenth and eighteenth 
ceutiiiaf's. bore substantial! v tin* sani:* fclctionship to overseas 
agricultuia^ an 1 ti^aih* tliat the great ])aiiking institutions bear to 
nio lern indusMaal (uiterpi ise. if we do not ))us!i the au ilogv t^i ) tar. 

dhie operatifius of the system weie essentially the same, 
rcgvirdless (h (a'op oi’ plaice. I 5 etoi‘e the ♦m l of tlie first quarter of the 
nineteenth ceiiturv it had becoiii ‘ insepai'ably identified with cotton 
production m the Southern States. Its predominant features 
remained the same, ddie fa<'toi- iiivanalily laapiued the eonsignment 
of the (mtiia‘ <'roj). for the sale of wliicli he charged a (’omrnission. 
Tlte planter's basis (>f ( redit was u.oially fixed on l)aleage. On an 
advance of so manv thousand dollars, so many bales of cotton were 
rtMjinred to be siiip|>ed. .V jienaltv commission was charged for 
ev<u'v liale short of tin' (a)nti'aei nnniber. 1 !iere were various 
cjiarges out of which the factor received a commission oi^ rebate, 
MU li as .storage, insurance, drayage. t'te. 

liKsri;rs of s\'s'rFM. 

Idle svsttuu had (ar-nan hing eeonomie results. It established 
of the most vicious circles possible to any industry. Its 
‘“uiphasis laung on baleage, th**re was every ineentive to attempt the 

• RepriiiUd from The Textile W orW, LX ill, Xo. 17. 
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inipo?^sii)Io iti prodiK*tii>n. Tlio more laud a |)lanter was willing to 
buv on tinuu the ima’e cotton he could pi-omise, tlie more money Jj,^ 
could borrow, the more slaves he could purchase. It was a business 
of unusual lia/.ards. for l)otli tlie factor and the ])iauter. Portuius 
were made and lost in it. It was als<.) a business of peculiar 
fascifiatious, and many men i»i large ability tuigagetl in it. It was 
a business in which socicd ]uestlge miglit be enhanced ])\’ success, 
Imi was not diminish.ed bv failure, l^ut the planting end of 
it was fundamentally unsound, taken as a wliohg and Southern 
students would probably agree tliat it could not have surviveil 
the vicissitudes of many more vears. eviui h.td thm-e been no 
Civil War. 

Am^ther result was the dUicent ration in a fmv ini])ortant cities 
ami towns of practi( alh' all of tln^ fluid wealth of the cotton growing 
Soiuh. The interioi' fountiv. whicli was piactically the sole source 
of tliis wealth., was in a state of hopeless economic dcj^uehmce on 
these urban centres. Speaking for our own territorv. the Mississippi 
Delta. I rnav sav tiiat tliis i ondition of dejjeiKhmce was not relieved 
until the advent of tlie mortgag'^ h>an conipaim*-. about tldrty yeais 
ago. hb'en then, tliere was onlv a swaiu)mg of hoises. an »‘.v<'haiige 
(jf <uie mortgage for anotleu. lint tliat step had to be taken beloia' 
even the semblaiu e of a mov order could l)(“ estalbislicd. 4'he Delta 
was tributarv to X(ov Orleans, mainly, for si.\t\' oi' scveiUy years. 
At a later datr* Memplus pla\'e(| an import,! nt {lai t m it> busine>s 
life. 

The two and a halt dccadc,> after ISSo wrought \au\' definite 
changes for the bettm-, in all directions and along all lines, .V 
pronoun<'e!l a-pca t of this improveii ordia* (h things was a ehange in 
the nmtliofl of marketing cottom And tiiis was piuctieallv the fii.-i 
cliamge in a liuraliaMl vear>, oi -ime Amerit an cotton becMim^ a 
commercial crop, 

Cnder tlie changed oialer local lactias still di<i a larg(‘ voluiuc 
of business, but nndei’ a somewhat modified s\'stein. ia)cal buvin'.' 
estaljlislaal themselve'- in every small t iwn. Local Iranks wc'v 
(U'ganized. Loc al cj ►rniu’csses ami wa rehouses wer e built , IbiiLroa s- 
l:a<l made this [jossihlcn In .short, t!;c market had met t^e 
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jncKlurer half-way. 'Pho in\v( stop wliicli followed this change was 
(ountrv buying. IJridta' this it iK'cainc possible foi* a planter to sell 
liis ci’oj) at his own gin plat Inr in. I have referred to this as a change 
in the nu’tluxl of inai'keting. And it was not much more than this. 
The markahing systtnn its(‘it' imiained practically unaltered. The 
liM-al factor r(add sell to the ha-al hiiver. t )r the local buyer could 
(leal dire(‘t witli tin* growinc Tin* urowfU' might he present at every 
>tage of these ])ror(>e(limi:-;. And this chang(‘ of situs, which made 
tilt* tiansaction \n>ihle to tin* t*V(* of the prodin’cr. was in reality the 
(Milv <'hange b<*tw<*eri me i k(‘t inc' in oin* ])laco and marketing in 
another exf(*ptinii of couisi* chaiicn^s in (‘ertain charges, which 
did not at all affect tiie ^swreni. A ])syehological (diange. howev'cr, 
oceuria’d uradnal]\' in tdn* pindiii fM'. ( lo^er contact with buyers, 
r](»-ci' ('oimeetit)n with his i-rop aft^-r its prodin tion, luujuestionably 
caused him to think nioii* and niort* ot the prohlems involved in 
(otiveriinu his product imo money, of tin' jn'ohlems ot marketing 
and of distribution. riicrc was no longer tin* bhini. unquestioning 
aceeptaina* of a figure on an ac(‘omit of lie at lea.st had an 

opport unit\' of knov\'ing h\' iiann* the man w’ho Imught his cotton, 
and of asking him wlu' he '-onld not p.i's more tor it. fie could 
even refuse to accept an otfeivd nric**. althougii the only reason for 
his ivlusal was that he ju^t fdt that it was not enougli. 

non kkmkoiai. mK-Nsurk-s. 

The idielitioiis uieler wliiei; we u('re .itfenii^tin.o; to conduct 
eiii- hii'incss in 1920 'vere aliinwt. if not unite, as iiiisound as was t lie 
owiinn under wliirli our father- nneiate 1 in IStiJ. In fait we, more 
tliaii thev, w.'ie oiil of joint with t!ie proeicss of the time, Idierc 
w.is, therefoo', iiotliine unnatural, iioiliing revoiutmnaiy. iiotlimg 
-o, lined or arlilieial ai.oiit the faet oi our .seekine remedial mea.sures 
for a situation whieh we had eoine to realize was ceonomically 
iiaoliM-alde. I shall venture to siigeest that anv man who imagines 
that the means of ndiid' wlii.-h we linallv agreed upon and 
endeavoured to aiipiv. had no more substantial foundation than a 
mac .dVort to .satisfv a lurking grudge; that the purpose was to put 
s<Mnebo(lv out of Imsinoss; that the ultimate end was to create a 
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iiKinopolv ;iik1 \o reacli (nit aiul irrasi) other hraiu'lu^s of the rotten 
trade : that any man who thinks this, or any part of it, has si^rn^iliy 
failed to apjnvhend the operation oi one of the most (‘hmumtarv. 
hut no les< N'ital. laws id' hiuuan existence. tli(‘ instinct of 
self-presei'vation. 

Prtatt,s of ASSOiaATIOX. 

ddiere is luhtlier nn'sterv nor secrecy about tln^ opm'ations ariil 
affair^ of tlie Staph' Cotton ( ’(voperativi* Association. It is in 
t^'iith a verv simple ])i^*ce of macliimay. fo!‘ acconi])lishinii a very 
siin{)h' ]>urjio<e. It is cnnipo-etl entirely ol horn] fjJr growers nf 
cotton. It iiandles onlv the cotton of its niemher^. It acrpiio''^ 
no cotto?! hy ]'»nrfli:i<e oi‘ trad('. It allowed to mak(' no nntiit 
in it> ( »p(M‘atioii>. it tmi^^acts no luwiness other than silcli as i< 
incidental to the sdliiu: of tlie <'orton of it- nienihers, hhth' to the 
ctUton it iiandle> i> \ e-.rtMl in the A^<<H'iation. It opci ites within .t 
well detii'cil aiaM. It is conijeoed oj some iwei.t\'Owci hmiil!'<Ml 
memhers. In manaLuaiienT it i'' a ititdil,^’ cent 1,1 l]>:ed concfuai. a.Il 
of its atTair:^ heine <idmimstta‘t‘d li'oni one otlic(*. It- dio'ctoiate !< 
composed of twtmtv-onc rapahle and (‘Xlnairlicril men, mectniil 
monthlw throueliout tlic vieu’. and sciN'inc (uittrelN' witliout 
c(.mpen-arion. Four of rlie^c men are juv-idetit- <4 hanks .and eielit 
('Uh.ers are hank ojiicci- oi' di]e<'tor-. Siene ot them aie iau_\ei>, 
and LUMul n\n'<. All of aiv phinter^ oi' -.wiie!-> of pi.i n1 a * ion>. 

d’lie active maneecmenT of tin- A— oeiat i- »n i> in the hands ot lam 
wlio devote tiadi- (Oitii'e time exeln-i V(h\' t(> It- alhiirs. and ao' 
|>aid for doine ^.o. It- -ale- depaitnieiit is iind,ei' the direction "| a 
man whom we ron.Md(*r tin* alilest in tfie law cotton end (a the 
-taph‘ hu-iticss. It- pre.-ideijt is one t>l the tno-t sncec.-slul coU-ei 
phint(‘r- in tiie Sfaith. and is tie' oriLonator of tiir idea o[ a 
centralized iiiarketinc aemex' in this eountiy. It> accounting 
(h‘])artmenr is (Uic of the most ('llici('ntl\- oicaniz»Mi ,md liandh-l 
which it is possiide for modern nn'tluHi-. technical >kin 
nae jia nical (’(piijiinf'nt to (h‘V('lop. 

This Association does riot >('ek to estahllsli a monopoly >1 

Delta cotton. Jt d<jes not handh' all (>1 tlie Delta crop, b) 
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ni.'.i ,i«. In nil its transactions it seeks to observe the best traditions 

aa. l practices of the trade. It attempts no radical innovations nor 
freakish experiments, ft is controlled by bu.siness men, not bv 
politicians. We attemiit to secure results through adherence to the 
principles of e.stablislied economic law, not bv holding conventions 
aii.l adopting re.solutions. The Asso,-iation seeks to emphasize the 
personal equation m all its transactions with the trade. It sells 
aniv from stocks actuallv in its own hands, ft .strips the cotton it 
soils. It .sells for ariv iv.asonable period of delivery. It does not 
111 anv .sense seek to control prices. Its management is not so 

l. inhsli as to attempt so vam a tiling. It tries bv legitimate dealing 
and fair trading through the exeellem-e of its .service and the 
pnsse.ssion of superior facilities and large stocks, to obtain the be.st 
pos-iblo pri(M‘ for wfiat it .sells. 

Mieh an organization as this < an exist only through its ability 
til render service. And thi^^ service must include all those with 
aiiniii It deals, tliosc w!io biiv as well ,is those for whom it .sells. 

Nor .\ iror.Drxi; corpo ration. 

I would he 1<>SS thiiii irmik if 1 did not express eoucern over the 
sratem.uits that rliis A>>^i)eiario[i is merely the tangible 
'vvpiv^sinii of thr dispodtioii a ud jmrpose of the grower to hold his 
‘ttoii. Xo mm lilo's to ji.ix'e liis m()ti\^*‘s impugned and his 

‘i'"Miauros tjuo^i icMio I. I camint too sn*()U(r| v emphasize the fact 
tint w,‘ are a -oiling rou'vrn. Xo mm rivspousible for tlie cenduet 
'»> tiii> .V>M>!iat ion s alTaiis wmild tolerate tor ;i momenta suggestion 
\v(‘ fiold our < (Utou. Wo will not .sell it all at anv one time, 
aiiv onr puiv!ia>.-i. Siu-h a transai tion would be repugnant 
eonoeption .jf <Mir i-gitimate tunetion, a:,, well as in direct 
' '"it lavmition ol oui idea ot oi’detly marketing. Our principle 
soli as stienlilv as po.^sible. without diunpitig, in such manner 
dispose ot one omp before anotlKu- comes on. Unquestionably 
<ire Imnost ditlerenoes nf opinion as to what constitutes orderly 
o'ting. And we have no quarrel with the man who does not 
with us. riit‘re is no impro[)riety in suggesting that our 
ifi-''ieial eomieetions iiu'lude a Uovenmient agency and two of the 
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best known banking institutions in the country ; one eastern uk} 
one southern. Our arrangeinents are based on a policy of consistont 
selling, and our marketing methods have the unqualified approval 
of each of these three institutions. 

I 

Improvement over old method. 

It may be asked, in view of all that I have said, In what 
respect, then, is the Staple Association's system an improvenieut 
over the old method, in so far as tlie planter is concerned ? " 'Flie 
question is a fair one. and 1 sliall conclude this discussion with a 
reply. In the first place the Association does receive a better 
average price for its cotton than is received tor the average outside. 
This simply means that our policy of consistent, steady selling, day 
in and dav out, month l)y month, tliroughout the season, secures 
lietter average returns than come from selling by fits and starts, 
spasmodically and unsystematically. We are justilietl in this 
conclusion, not otdv by our ])rivate atlvicos and iniormation, hut h\ 
comparing our prices with tltost‘ ic[>oi'ted for onr tcri“itm\ 1)\ the 
Bureau of ^^arket^. A recent issue of a leading New Hnglaml 
journal spoke of the large number of odd lots of hfty to two liuiidivil 
sales of staples which were being picked up here and there at cents a 
pound under Association ]>rices. This is absolutely legitimate 
trading, but we do not sell our cotton that way. All sin h Nah s 
unfavourably affect the average outside price, wliile being of douhtiul 
value as purchases to anyone (cveept the individual buyer who 
made the pick-up. 

Another important service to the grower, witliout cost tc 
anybodv, is rendered through the Association s iinancial 

arrangeinents. The Association supplements the aid of tin lo' al 
bank, to the end that distressed cotton is a tiling of the 
in so far as our members are concerned. 

Under the old system the grower has always felt that he had a 
just ground of complaint in the matter of samples and loose. Ih 
has felt that his cotton was unfairly dealt with, that it was saiit|'h‘<l 
more than was necessary, that too much loose was accumulated 
it, and that the whole process was wasteful and unjust, hroin 
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,^^non^orR.I !,e I, as assurcl tl,at his complaint was groundless, 
u, at least thaf l,e eroatly exaggerated the results of these 
praefees. Dunng the Staple Association’s first season it received 
1 -.7.S05 hahss of ..otton. Kvorv effort was .uade to reduce waste to 
;i inmnmun, :niil (‘adi AViis sampler! but one time. Yet the 
s.vtiimibitail samples aiai lf);>s(^ from our rottr)n. liaiidled in this way, 
iiiiiuuntp:! to L>o(> [)al.‘s. ft ho interesting to kno\v just what 

Hi.‘ iig-re-ati- Ios< t.) tlio grower amounts to on th‘ entire American 
■ rnp. on this one itmn alon.^. Por ,t must 1,-^ borne in mind that every 
|iMmv of thf‘ stvmgs <,n rii- vaiimis itoms wlitcii f have nientioued 
lajufxmts. or i> iMpiix'alont to. a loss to tie? grower under any 
nthiu- svstem. LfV me give vou one other illustration, before [ close. 

I fie As-oeiatio)i m ikes all (^xpeove deilui'tion. in selling tfie cotton 
et IT-, members, of three per emit, of the sales price. When we began 
'i]Heari<Mis it \va‘> niediet-ed hv ,)m- friends outside that we would 
never operat- under ’but would luive to make additional 

<le Inetions or ;i sse>sineul s. We are reputi^d to have tlie best-paid 
’ ett on men m Ameiaea at I lie head of oui' sales department. Possiblv 
dn- IS ti’iim \\ e aid' ehai gi'd with liax ing an expensivelv organized 
h'miiM'ss. This is noi trine Ihit be this as it mav. <it the (dose of 
<'!H‘ tii’si seas(ni s Operations, instead oj eallmg on our members 
f"r additional exjeuise momw. wt‘ refnnded to them in cash nearlv 
■'^■Jnn.ooo, an amoiinl equix-abMit to exaeth' unedialf of our original 
rliMM' per cent . <|eiluet ion. 


Idle man, t liei'eform who imagines that our success depends 
*de (dimination of miihllenien. oi‘ tliat the onlv saving to 
die t:ro\vf‘r wliieh sin li an oi'ga nizatioii can aeeomplish is the 
iinddleina n's piollt. know.- \ ei’\’ liuK' about rlie inner ojierations of 
d'' .Staple (Nuton Assoeiaiion. We are not trving to eliminate 
dn' miiMleniai). i )n t!i<‘ e<Miti-;irx\ we likt^ liim. and do business 
'Vfdi him e\'(>r\' «ja v. 
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THE BOARD OF AGRICULTURE IN INDIA. 

The 'riiirtoontli nf tlu' IT>anl of A^iiculturo in 

India will ho held at Banina lore t'roiu t!ie *2 1st to the 2(ith 
Januarv, 1924, when the t‘(h lowing suhjeots will be diseiisseil : - 

(1) d\) review the progress made in non-i‘redit agricultural 

co-operation in India aiui to consider ways ami 
means of stimulating further j)rogr(‘ss. 

(2) 4\j examine the curiaculum of the Impei'lal lnstitut(‘ nf 

Animal Hushandrv and l)aiiying at Ihingalore and 
to considtu’ the l>t‘st na’ans of co-opiuat ing with 
Jh'ovincial ( iovtu-nmcnt s and Indian States with 
a view to utilizing this Institute tu the best 
advantage. 

(3) To consider the best means of utilizing the Ibisa, 

Bangalore. Wellington and Kariiai dairy and catde- 
b'ceding tainis ioj- tin* goocl ot India as a whole. 

(4) To review the step.‘^ brine taken by Piovincial 

(iov ermut'nts and Indian Sta t es toi' t he im])rov(*na’nt 
of ciittle bv bfUte!' l>rt*eding a lid leeding and te 
make i(*c< unniendat i( ms. 

(.■)) ’To consider tin* stt*ps taken to LTlve eHect to I la* 
laM'ommendations of the* Ibkaid ot Agriiautnie 
of 1919 (Subject I\') for the im]n'ovement (d 
(o) forecasts, 

{h) iinal statistics of the area and yield of cotton 
in India. 

(0) To (‘onsifhu* the progress made in giving (‘fleet 

r(*comnie*ndat ions of tlie Indian ('otton (\mimit'<‘ 
for 1017-18 with s])e( ial reteri'ina* to 

{a) the work of the (Central (’otton (Jominittee. 


( 04C> \ 
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(h) tlio recommendations of the Board of Agricul- 
ture id 1919 in regard tO cotton marketing. 

(7) Is it possil>le and desirable to make Government farms, 
iiK'luding (experimental, cattle-breeding, seed and 
demonstration farms, pav ? 

(S) To. ri‘vie\\’ t}n‘ pi-t)gr(csv made in popularising the 
us(' of improved agrieidtural implements and power 
maeliini'ry in India with special reference to — 

(n) the pioN'ision of facilities for sale, hire and 
lepair. 

(If) pro|)aganda. 

(c) the designing and lestingof iinplements. 

(U) 'Djc ulili/ation of indigmjous snj)plies of ])hosphate.s. 

(Mp To consider the steps taken to gi^'e effect to the 
r(a-oniimmdai ions of t ]h> I ndian Sugar f'oiimiittee with 
spi/iTi! reference to those relating to the Coimbatore 
( ’anedu'cediMg Station. 

(I!) The (lesiral)ilit \ of iniiiLOiig \vast(‘ lands under 
I'uhivaiiim v ith .i \ lew to inmanasnig the pi'odnctton 
of food LOaams, 

^ * 

A NEW SPRING-TOOTH HARROW. 

Hk the steel aLO'iciilt lit a! iinplcinents which have been 
iiiti(Hluccd to India in the pa"! lo ^■cars^ the sprittg-footlt harrow 
i'' perhaps oiK' of thenii'st popular. At the Pesliawar Agricultinal 
Station it is the most useful implement next to tlie Rajah plough. 
After rh<‘ land lias been nit tied o\-er. planked and rolled, the 
U\(''(noth harrow d^a^vn be a jiatr of good oxen is used in place of 
t lie ( ( >\int r S' jilough. and it sat isfaetor ily treats times a^ much 

land as the latter imiilemcnt in a dav's work. In the orchard the 
lian'uw is also Aisefnl : but as it c.iutiot be controlled and directed 
hy the ploughman, it is liable to bark tlie tioes. 

.V nmv live-tootlospringAincd harrow Itas nvoutly been imported 
inau Australia whii'h has stilts and a guiding fore-wheel. This 
iinniimumt cam licMontrcdled and directed wiili ease and accurac}.. 
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and it may even be used to intercultivate erops wlneli are ])laiiU‘<] 
in lines 3 to 4 feet asunder. On fallow land the implement doos 
as much work and does this as eflieiently as the old type of 
harrow. At the samt‘ time it is far liglUer in draught tjiaii 
the spring-tooth harrow wliicli has neither stilts nor fore-whcrl, 



'I'h'' X'-l'cliu- oiiinv kV -1 , 

Without aiiv real exert ion the jrlou^hinan ran lighten thr draui:lit 
tn the oxen on diihrult jratriirs oi land and tui n t hr hari'ow with 
ease fui the liead-lands. Altogethri- t!ir iniphanent whirl) i-^ rallr 1 
the Xol^elius rulti'vatnr- is a distiia t iHipis )vrnumt nn t!a’ "hi 
Npring-tined harrow. |\\'. IvOUKirrsoN nia)>vN.| 

* 

sfc * 

ROOT PRUNING OF THE MANGO PLANT, 

It is generalK’ beli('\’rft that tite maiiL^r. plant dor- not IxmI 
root ])rumng wiiirh, if jau-loritird, rithri- kills it or niak'-- n^' 
growth stunted. This might hr tnir in tin' ismt' ol lug tor-. 
i»ut from inv own expnirnrj* I ran say that mango ''rrdlings ti'”'' 
two to three vears of age withstand <‘los(* r’oot pruning as any ot'ea 
plant generallv do<‘s. I have siam litllr diherenro br*tw<‘en ’a* 
growtj) mafic bv a })f)t grown plant traiisplantf‘d lo the iield 
all its cramped aiifl tatigleti rofjts and that made by a jilant raised "ii 
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tlie ground und subsequently transferred to another place after 
close root pruning. 

It i.s an undouljted advantage that the mango grown in situ 
lias a vei\ deep reaching tap root and makes a vast spread. It 
doe^ not lequirc! much irrigation. But in every case it is not very 
convenient to grow plants ia situ, especially when one requires grafted 
plants for the garden. In such circumstances there does not appear 
to be much good in propagating seedlings in pots where they do 
not make a fair gi’fnvth. Tlie stock is unnecessarily dwarfed. 

It was in the beginning of tlie monsoon of the year 1918 that 
i wanted some mango grafts foi' my own garden. I decided to take 
the grafts from the trees belonging to a relative of mine living 
at 2o miles from my place. I liad mango seedlings two to three 
yeai's old. To my great annoyance 1 found that my mail had 
jiot moved these seedlings during the peiiod of their growth on the 
s])ot whert‘ they had l)een planted while oniv two or three weeks 
old. So from two to three vears they liad been left in the same 
position without l)eing distuil)ed. Wlien a few plants were taken 
out, the tap root was found to have gone deeper than a foot or 
18 i nr lies, idlest* [dants had to lie taken out with a big quantity 
eartli and anv atteiUjU to accommodate them in medium 
sized |)ots involveil extensivt* loot ]) tuning and the attendant 
risk of killing the ])lants outright. No young seedlings were 
available in tlie vicillit^^ 1 liad to liastcn the despatch of plants 
as tlu* roads wore Icdvha and heavy rains would have made it 
extremely dillicult for the. bullock caut to move. 

What I did was to put the plants in pots after pruning away 
much of tlieir roots, liien their leaves and young shoots were 
flipped oh —two or three leaves being loft on each plant. The plants 
^vtTc kept in a dark and cool place where there was enough 
vrntilation. Kor three or four days water was sprinkled over the 
plants thrice a dav. iius moistening was slowly stopped and 
plants were graduali\' made ac*eustomed to exposure. On the 
^‘•ath dav thev wore alile to l>ear the midday sun of the mouth of 
Tily. Thev were despatclied for grafting on the lifteenth day, 

< hit of 50 seedlings thus taken out 45 survived. 
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Enareli-graftiiig was done on all the plants. A single nuiturrd 
si loot was used as the scion in each case. 

Just after a month I had to meet another obstacle. Tiii* 
parent mango trees were only a few furlongs away from iiie 
Ganges. Floods threatened, and as all the seedlings in tlie [xjts 
were on the ground, the giafts had to be removed earlv to avt)id 
submersion. 

As was expected, soine of the scions shower I signs of wither! 
only after a few liours of their removal from the paretit trees. Their 
leaves were reduced to two or throe only and they were given tin* 
same treatment as the stMalling stocks had i‘tMa‘i\'i‘d afl(*r removal 
from tlie ground to the pots. In Id da\’s fresh buds a])pea?‘cd ou 
the seions and tliev were gradualK' made arcustomed to the fall 
exposure of tiie sun. Tliis took another lo days. Then thev wen* 
taken Irack to mv gardmi wlieic lliev w«m>' plant»M{ on the* thinl da^' 
of their arrival. 

(daftiiiL^ was ptu lornuai (ui t.> plant - of which <iiilv :i'2 survived. 
The dead plants wmt* examined and tlie failiiie w.i> mostly dm* to 
the rain water Innuiig found its wa\' thi*ougii the gj-afting e|av, 
Tlie out surfaet*s w'ej-e infested witli fungr)ids and anfs. 

nf tliese li'J LO'afts. I }t.a\'e at present ‘J7 tree.s ali\e. I'hev 
luive rnadt* as mue!i growth as j)ot grown grafts. Both have l>een 
eqiialh' irr]g,it(Ml. ft is too e/irh' to determine amuhing lurtliei 
about the tw<; elas-e> of grafted treo-. Thefc seems to be no 
dilYerem e in rfieii- fruiting cap. n-itw 

Subs(*queiitl 1 ha\'c found tiiat tlie h>NS i an Im* ininimist'd to 
a very great e.xtent witli some rare and patience. 

Tin* ad\aritage.s of tins method are ; - 

(1) I'he pot grown plants are stunted and r j uire i-onsl .1 at 

siijiplv of water and care. The stork grown on tii'' 
ground makes a full growth and re(|uires less r.ire 
and \v',itj‘ring. Flie stork froju the pot grown })laiit 
is not v<*r\‘ strong and robust. 

(2) Wdien transferring a pot grown plant t(t the ground, on'* 

lias to j)iant it with all its iujiiriMi and cramped ro- ?>. 
Tiio plants wliicii have their root.s [irmied malo' 
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fresil growth of roots and restart growing with a new 
vigour. 

(3) Till* whole tune required for preparing a graft fit for 
plantation is only ahrait nine weeks, and during this 
short jieriod one gets quite a big and hardy grafted 
mango plant. Under tiie ordinary system the time 
and labour !'(_M|uirt*d are unnecessarily long and heavy. 

( Uaj Kisuokk iSingu.] 

CAUSE AND CONTROL OF FIJI DISEASE OF SUGARCANE, 

Fiji disi‘as<^ lias Iool^ Ixmmi listcfl as (jne of tlie diseases the 
t iinse of which is unknown. Kcr cjit work done in the Department 
of [dant Patholog\', at the of Agrif iilt ure. Los Banosd has 

(hunonstiated a \'or\' probable rausa. Since the paper describing 
the cause i-; \ i‘r\' tcchnic.il- this article is now boittg presented to 
iiiako' the ic>ults iiioir a\ ailabie tn the siigai 'Vrowi?!g publie, 

Xwv one laniiiiai uatli Fiji disease in the held knows that the 
character bv which it Mia\' lie certaiulv reco<inized is the pre.sence 
of a-alls (/U the lea\'t‘-. Thc.vc LtalL ao* generally hard, rai.sed places 
alonu the veins whieh appeal as titii . rais(‘d, white spots on the 
voiinu leax’es and as \ eliow or brown on('> on the o\d leaves. They 
dist iin*^nish Fiji iltseasc {(oiu all othei iliseaxvs ot cane. Insect and 
tiuutns pests pr<Mltice ualL in maii\' plants. In such eases the 
pc.vt tiinuu.> or in>.‘cl l!vt>> in tlie itaiL. so in the case of Fiji 
diseased cane one would nat uiall\' -ea ivji lu the galls fur tlie cause 
of the disease. 

The galls are roiupo>ed of cells like those making up the pith 
of the cane exc<‘pt tliat tin* gall ceiL have thickened walls. Every 
tvpical plant cell contains a central body called the nucleus and a 
liquid m which lloat the lood making and storing organs of the cell. 
With a uood Miieroseope one l an see m eells ot Fiji galls bodies which 
arc not present m ordiuarv plant eells oi' in the eells of healthy cane. 
These bodies, when taken out of the gall cells and placed in cane 

' McWliort.a. K. V. Th<' n Uinv < f .•lY.uiisJn Unuui in Fiji ca\h of PhiU. 

-jn., XI. loa-ui. 
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juice, will liven up and develop at once into active organisms knowii 
as atnoebte. thereby showing that they are not merelv some inert 
substance present in the cells and developed by the disease, hat' 
foreign organisms living in the cane cells. A study of theii- 
life-history showed tliem to be amoebio and that the stage cotnmon 
in old gall cells was the resting stage known as cv^sts. Amoebce are 
small, single-celled animals that are able to move frotn place ta 
place by means of jelly dike protriisiotis from tlieii’ own l)odies. 
Whereas these amoel)a" are entirely absent in liealtliv caaie and are 
most abundant in the gall cells of Fiji diseaseil cane, it is thought 
that they are the cause of Fiji disease. It is hoped tliat work, 
which is now in progress at tl'.e College, will coucliisivel\Mlemonst rate 
whether or not this is actually t!ie case. Amoebic (*ause manv 
animal diseases, notably dysentery in man. but most phi i it diseases 
are due either to bacteria or fiinLO. 1die amoeba thought t(M‘ause 
Fiji <lisease is so small that it must la^ luaLrnitied several luiudied 
times to nuike it \usil)le. but it is much largei- than disease 
causing bacteria; it would take about oO bacteria to (Mpial out* 
medium-sized Fiji amceba. 

It is generally tliought among sugar iinm that hdji disease 
is not carried through the soil ; hence it is consirlenal safe to 
})lant cane after (*ane in .i hhji infested fiehl. Idie wi'iter has 
demonstrated tlie amoebae in the i-oots t)f badly disicised cane, and 
therefore wonders if some of thcdis,Mse generally attrilmted to had 
seed and probably insect transmission is not ilue after all to soil 
transmission. 

The Work of Lee and othru's has very definitely proved that the 
planting of sets from diseased cane is certain to gic(‘ rise fo diseased 
cane, 'riiose wishing an (e\'c('lhuit statenumi of this fact should read 
Leo's article in tln^ “ Plant jiest and disease mimbiu’ of the 
Phdtpjnnf' Afincifltifra} [{ern'tr foi- 1G*J2. Also we ha\'c tleinon.stratod 
tills fact several times fieri* in oin ex]a*i-imental }>]ots. The fa* l 
that healtliv sets must be planted it. order to get }i(‘altliy plants 
must be tl>e starting point in controlling tin* <lis(*ase. To thi' 
generally accepted fact the writer wishi'd to mid aiiotfier, which i"’ 
feels his experience during the past year more than justifie'. 
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N;iiiu‘lv% it is tofsafc to sArH si'ts from ao]\ part of a field if Fiji is 
ptrscnf in- (he ft eld. Tlint is. it is (jaiigcrous to select sets from 
apparently healthy j)laiits in a field wherein the disease is occurring. 
This is especially daiigrions if the sets are being taken from ratoon 
Stands. The disease may be latent in the old cane and appear at 
on<'e in tlje seedlhig. 

Anothei' tiling that we ha\'e recently demonstrated at the 
( oll(‘ge is the efTect of c\c(*ss water- on diseased plants. Plants 
whirh had aliimst died of the disease when growing in field 
roiiditions frefjuenflv took on rawv growth and almost recovered 
w lam t ra nspla n t r‘d to satur ated soil. Perhaps irrigation will 
render ])Iants less siis{ ('])t ihle to tire <iiseas(\ 

(’eitain vaiietie-^ ol ciiia' are iiiKjUCstionaldy less susceptible 
to the <lisease than others, '['he writer does not lielieve sufficient 
raivful experimental or i\M work has lieen done on this subject 
In. as vet. jimlif\- any delinite statement as to what are tlie resistant 
Phili j>pi iH' vaii**t res. 

Ill rcLOiid fo colli rolling tin' disease' it cannot be too strongly 
emplia>ixtHl th.ii om' dioiild p];inr healthv sets taken from field 
/e ednrh (h<rr is fij. o’i.ros^ . ! Fhaxk P. McWhoktkr in Sugar 

\t 1 \ , Xo, S, I 

NEED FOR FRESH COTTON FIELDS. 

.\N Iii>lrurtivr l.M tinv \va< .Iclivarcil at the Te.xtile Jn-^titiite. 
Mai,- lieatei, liv Mr. W'.ilter K. Dunlop. Profes.-^or of Peonomu'i. 

It tlie Wi-.'t liiiliaii .\orii ulti:ial College, on " Cotton and some 
of Its I’rohlems." .Mr. .Mvers. (.'haii man of the Lamaishirc Seetion 
cif'lho I list it iito. iieoupieil the ehair. 

The leettirer. in aivilig a Ini- f historv of the .-otfon .mpply 
ihima.unlrv, said the enonnoiis in.lnstrv of tltis eountrvand the 
wo, 1,1 w.is i-ssentiallv a ntnete-ntli c entury development, extending 
f,,„„ Kretieh Ifevolulion in I T'KS to the onthreak of t1ie Kuropean 
War in Ihl t. Cp to the Kreneh lievolntion France was tlie eoining 
' niton roiintrv. hnl the Ifevolntioii hrought as its material iienalty a 
'i i-haek to Freiieh industrialism, whieh took at least ton years to 
reeuver. Uritain diverted the supply of cotton to tins country. 
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Regarding the present p('isition of world production an<i 
consumption. Professor Dunlop said that during the last 25 v'oars the 
consumption had been increasing at a greater rate than production. 
It was due to the increasing manufacturing demand of the United 
States, Canada, Japan and India, and to a reduction \n the acreage 
yitdd in America and Rgy])t. Tlu^ doi-rease in Kgvpt per feddait 
had been due to poorer lauds being brought under (udtivation, 
bad drainage, and insect pests like the pink boll -worm, t!ie latter 
being the main factor. In tlie United States <luring the last ten 
vears it was due to the spread of the boll-weevil and labour sfiortagrc 
In new areas the pink Ijolbwoian was the most serious inse<‘t post. 
The ]a>]bwee\'il was routined entirely to America, wh.ereas tlu' pink 
])oll-worm was world- wi tie in its distidbution. 

Discussing the I nited States rrop. tin* lerturtu- sai<i that perhaps 
the most serio\is feature was the tendein x' to viohmt lliiotuations 
due to the reaction of piires on area ])Iaiited. tin* weather damage 
during prolonged pieking periods, and t!ie notoriouslx' speculative 
eharjieter of tin* crop. Mixed tanning also made rivgulation 
of the cotton area eronomicall v (‘as\*, wliile high laljour costs 
di<l not make it attractive or e\a*n possil)!c at jire-war prii'es. 
Furthermore, ( onditions in tie* United States wer<* not conducive 
to the preservation of uniformity .md of (pialitx' a verv ini|>ortant 
matter for Uancashiie. d'here had been deteiioration in (pialitv 
as well as quantitv due to longer picking periods, inefficient baling 
and <-ompressing. and inse<t j>(*.->t‘-. To indicate the nnmediati* 
position, in tlie season 1921 -*22 tin* ^vorld's crop Wiis !.*) million 
bales aiul the world's lamsnmpt ion ncarU’ 21] niilion balws. of uhif'li 
nearlv 19 million bales was ronsuiiicd m tie* I mted States, 
implied the ali.^orption ot the ca rr\ -f)\a*r. or post -seasona I stock, aim 
Was oliviouslv seriou>. dde* position at present was that trad'' 
wouhl imt revivf* sullicient 1 x' to m.tke tie* snpplv of cotton a seriou- 
matter for some x’ears. Ida* present need for expanding and 
stabilizing tlie production of cotton in the near future was f)b\d(Hi-, 
and it was a matter tie* urge*ncy of wliich h.id long been r<‘c<)gnized. 
The w(;rk of tie.* Ibatish ( otton (i rowing Assoeiati<jn had led t'l 
e.xeellent results, and it was also l>eing t<iken up by the lOmpm* 
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Cotton Growing Corpora t ion with the assistance of the spinners, 
and tliey would )jy means of tin* Corporation be able to provide 
more scientitieally trained men in new areas. The Sudan, India, 
Cast and West Africa and (Tueefisland were being given increasing 
(ipportiiriities to expand. 

TTie department with whicli iie had Ijeen connected in the 
West Iiuiies liad tried t(; r»‘-estahlisii S(ai Islands cotton roundabout 
1897, and it took rnaii v \’(‘ais. \s itii Lueat diihcnlty anti perseverance, 
In'lure that indiistiv <'onld be properly estal>lished. Now, through 
lack of demand for' liner ( (Utmis, the existence of the indn.stry was 
j(‘opai'di/ed. Thev had to be \ ery careful or it might deteriorate, 
and pos.sibly disaj)[)eai'. 

Tile exjiansion of eoiton intr» new regions of the empire was no 
rase task. This was a matter wliich miglit not interest them 
ilirectlv, blit he thouLdit it wa> extremely advisable for people in 
Lancashire to b(‘ tamiliar witli wiiat was happening and what they 
were trvine to do at tlie pivnluciioii end. It Wiis evident in regard 
tu these prohlem.s the dilheulrit^s which w(ju]d arise were temperature, 
water, labour, sujiply, tran-|)orr ami hnanee. It wa.s To be hoped 
that no scheme wonivl he atr(‘mpted unless these matters were 
pivsent and < <mld 1 k‘ provided lor. 'Diev were obviously e.ssential 
111 these region- an<l denianded the turpTo inent of men of ability. 

In I'egai'd to pests in new areas, from the standpoint of American 
production the boll-W(-eviI was hv far the most serious pest: but 
U was the pink boll-woriii whieh wa- the most menaeing pest in new 
areas. The distiihution ol the [unk l)ol|-\vovm gave eause lor 
(onsiderable anxiety, but tlie boll-weevd was entirelv eontined 
to the Cnited States a.nd tropic.il America, whereas the pink 
l.oll-worm !i;ul a world .list I'lhut ion. which was an important point 


u regard to sending cotton into new aie.m. 

The a.>va..,iin.'nl of l ottor, in now urnas ivqiiiiwl a stinly of 
luiniati Iiaturo. .>o.inoini. siiUjta ta in ycnonil. as well as a stuily of 
nutunil srioutilio comlif mns. Cotton was grown hy rolonr.U labour 
lar.r,.lv. At pivsonl, as Mr. llunlun-v showmi. rofton cultivation 
was between 17 <lei;rees nortli of the equator aiul O degrees south, 
■snd the production of cotton would not only he largely dependent 
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on roloured labour but also on rolourod inana foment. All t]ii< 
meant tliat sclent ifu* organization and studv of man in relatiun 
to cotton would be as neces'^arv as rlic study of cotton in relation' 
to man. 

Tn developing the empire’s (‘otton fields in the future it would 
be ncfTssarv to have ceoni^niie research. B\' cvonoinie research 
he meant investicration into t]u' prolilems and difTiculties alone 
lines that came under the studies of the \’arious sidiools of econonni < 
ami conducted alone practi(*al Htu's, and aciaii’ate costine would Im^ 
necessary. The study id' markt'tini,^ ^vas vow important \n other 
forms of raw material. ITe was advocating industiaalizini: cinton. 
to put it on tile sanu' oivnini/ed scale as tlie Intermediate 
manufacturing industries tliroiurli whicli tin* raw material went 
before it rea(‘hed the consumer in the form of onods. ft rerpiirr^ l 
hroad thinking. From tlie sj^inner. even fiami fhe ('ou<umer. to 
the cotton grower tlicj-e must be one cofjt.inuoiis lim^ of or'oanlz.Ml 
contact — a cotton industrv to cnduace production, nianufaetin'e. 
and distribution. Research and inociiuifv in this counti-v mu'^t 
be iim'emittinglv app1ic<l to keep up aiid extend tlti‘ demand. 

At the growers' end ])s\adm-e'‘ouomic science. a< well as natur.d 
science, would be wanted. Tlic coiicfyition of troiiii al laboiii’ as ;i 
lieni of human energv to i)e cxploitol was :ii'( liair. A feature of 
cotton growing was that it was incrca>ingl\’ be^ omiiig tlie occii|)at iou 
r»f tlie smaller peasant propibu oi'<. 1 n a n\' « ,isc, (wcii wit h ordinar\' 

wage earners, motion studies, reduction of falignc and pfissihlv 
v()cational selection \cere nece>sa!'\'. Tin* (.bjciU w.i'^ to sa\c time, 
reduce fatigue, stnmgtlieu etriciencv and ]e>si‘n tlie cost ol 
production. These were ruiK' sonm of tiic |)o-si!)lc a jiplicat join'd 
psvclio-ecouomir s. One could mention further the slalistlcal 
(inatliematical) studv of the cost rjf liv ing, market prici's of rottoii 
and production costs in different countri<‘s jud the complex ami 
important problems of ])rice reactions on production in difTerent 
areas. Accurate costing was essential, especiallv when there win 
Imitation of crops, and svsteniaf ised methods sliould lie introduced 
in order to av^oid, for in.stanre, the iruTision of interest on eapital 
as a costing charge as had been done recently in Texas. A<*curaf! 
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(‘osting could he done. It had been done by the rubber industry, 
wliich produced perhaps the best costing figures of any industry 
growing raw iiuiterial in tropical countries. On the other hand, in 
certjiin districts where cotton was grown in rotation with other crops, 
lie <lid not think any one really knew the cost of its production. 

But in tiie long run the ultimate success of establishing new 
and large areas would depend upon a rational combination of 
interests. I here ouglit be chaser economic contact between the 
m<uiuf<K turing and tlie prodiu ing (uxl. If tlie new areas were to be 
c>tiiblislied, it was up to manuiarturei-s. spinners and even consumers 
to do what tht‘y could to staljilizi^ juices and stimulate the demand, 
^"^peciaII\ for the liiuu’ kinds. A good examj^lc of the tendeuev to 
organize an industry light through from the production of the raw' 
material lotlu^ manufai tiiiing was seen in eonnection w'ith rubber, 
"^ometliiiig like the general organization that w'as there being 
atttuupte(i sluaild be done in i(‘lation to eottom If some of the lines 
ttf devtdopment la* had suggested were folhuved. i)V the end of the 
twentieth century tie* >u})])l\' <>1 cotton would be satisfactorv. and 
tlie iihiu^try as a w hole would be not merelA' one of tlie greatest 
imperial industries bin one of the greatest of im])erial a<-hievements, 
[Thr Ti Xiih Mrrrunf. XVI fl. X.c 17S(cl 

* 

♦ ♦ 

CEARA COTTON. 

('kaua is a Stale situated in the uort loeastern jiortion of 
Ibazil lay ering an artai of 1 liitilST s(|. km. (almo.st tlie size of Italy) 
which has produced cotton tor many years, though the quantity 
grown has so far laum on a small si ah\ sonu' ioU.OOt’) bale.s of 300 lb. 
every vear. but i‘xrensi\'e iiiigation works 'vhieh are in course of 
const rimt it m promise to inakt' (’eara a regular supplier of medium 
staple' cotton (I j to I ij in.) ol stime importance. Some parts of the 
State are indeed a lilt' to grow long staple cotton. 'Fhe main reason 
why (Vara etitton is st»ld in Knro]n‘ lielmv the price of similar cotton 
IS Unit the cultivattu's havt' hitherto grown four or live different 
kinds of seeds in one and the same held and have paid little attention 
'<> the grade : unfortunately the export merchants have not 
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sufHciently eii(‘ou raged tlie few wlio sold them a uniform and clean 
cotton. 

This state of affairs is now being remedied. On the strength 
of recommendations made by the writer to the Government of the 
State of Ceara a ml to tlie Federal Government three large cotton seed 
farms are being established as a start in the prineipal districts, 
where only one \*:n’iety of seed will be grown, so tiiat a mixture of 
various strains will linally btnamie next to imjiossible. In most of 
the distri('ts tree cottoijsare plante<l, thoimii in sonui oarts which are 
subject to Hoods the annual American kind is grown. 

The mercliants of (.’eara aic also organizing themselves to 
bring about a moi-e up-to-date method of handling cotton, 
[A. S, Pfaiise in I (ft. C(Alnif ihtU.. Xo, :b 10*23.! 

* % 

COTTON RESEARCH. 

THRoroH the courtesv of the Pritish ('otton Industrv HeseunHi 
.Association, tiie Secretary ot the Indian ( 'etitral (/oT tr)i^ { '(^mmittet^ 
has sent the following abstracts for publication : - 

MiCROMETKD' SEIDK rele. 

A nomr^graph is engraved on a .xylonite staip bv means of 
whicli microscopio measiu'ements (-an be obtained Nvitli anv 
combination of objective, (‘yejjiece. etr., after a singhj calibration. 
A second nomograj)h on back permits of making t'orreetions for 
alterations in the length of the mieroscopo tube. [Jane, //oy. 
Micro, Soc., 19*23, pp. 57-91 . II. .1. 1 )knh.vm,| 

SiUNMNO TEST OE AmKRU, A\ CoTTuX. 

Comparative spintinig tests ol tiie following * cottons from 
the crop of 19*21, grown under boll-we(A*il conditions, have been 
made : Acala, Com* Star. M(c\ican Ibg B(H1, Bowden. an<l a typical 
cotton of the kind commereially known as “ \f)rth Georgia/' .AH 
tlie cottons wm'e tested undiu* idetitieai meehaniiad comlitions. 
The grades, lengtlis of sta.])h‘, pereentages of visifile waste, strength 
of the yarns and percentages of averagr; deviation or irn^gularity 
of the sizings and strengtlis indicate that for hard twistetl or warp 
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yarns the varieties tested, if placed in order of their merit from a 
spinner’s point of view, would fall as follows: (1) Acala and 
Mexicali Big Boll, equal; (2) Lone Star and Rowden, equal; 
(3) 'IVpical' North Georgia. [P. S'. Dept. Afjri. Bull 1148, 1923, 
6 pp. W. R. Meadows.] 


Cotton staple test. 

Sioeral new niethods of obtaining mean staple lengths and 
staple diagrams ar(* r lose ri bed : (1) Tlii.s method is practically the 

>a me as that of tin* Baer sorter. (2) A sliver, in which the hairs are 
tlioroimfily mixed and parallel to one another, is gripped along 
.1 lim* pei'peiidieidai' to its lengtli. The loose hairs are combed 
out and tiie slivei' cut along the line of grip. Tlie tuft so obtained 
is weightHl. It is sbowji (on the assumption that the ma.ss of a hair 
js on the a\'erage proportional Xo its lengilj) that the mean staple 
length is 2 X. c.g. ; wlnn e X.c.-^tlie lengtii per unit mass of the 
.sliver and g. --t/n* mass of tin* tuft. (3) A sliver is gripped as in 
(2) and the loose hairs rombed out do both sides of the grip. The 
hairs rcujiaining are rearianged so that the extremities of the hairs 
are in line. Tlie thick iu*ss of tiiis tuft is measured at difierent 
positiotis along its length, hv means of an apparatus described in 
the paper. (4) 'bhe ])roeedure is the same as (3) except that the 
hairs in the tuft are not rearr-anged. and only one side of the tuft 
In used. (5) Tile same as (4) : Imt instead of measuring the 
thiekmvss of the tuft, tlie tJift is cut into sections, which are 
atteiAcards weighed. ScAan-al methods are given for reducing the 
results of (3), (4) aud (o) to the ordinary staple -diagram, and for 
ubtaiui ng the mean staple lengtli. \L'hi(l. Text.. 1923, 39 , 156-162. 
11. Pi.ruR.] 

FiET.D Pi.OTS. 

Tiie control of e.vjHU’imental error in nursery trials has been 
'"tiidied audit is shown that tlie yielding ability of selections or 
crosso.s as grown in small iiidividiially planted plots is of little value 
as an imliealion of tin* comparative yielding ability of the separate 
seleilions. The rod-row method is in general use as a means of* 
obtaining preliminary yielding tests of new plant breeding 

7 
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productions. As a result of field experiments it appears that three 
row plots, each row being approximately 16 ft. in lengtli, and tlu' \ iso of 
only the central row in the yield test is a desii'able plan. Heplieation. 
in general, reduces the probable eri-or ata-ording t<i matleanat Iml 
expectation. Four systeina tic ally distributed plots are suggested 
for each variety in tiie trial. The j^robable error may l)e calculatial 
from the deviation from the mean of the variety inethod. It has 
about the same relative magnitudt^ as that ()l)taiiunl from c-omputing 
the probable error from the (dieck plot method. If the test in rod 
row trials is conducted proper! v tin* use of the calculated probable 
error, as a means of determining the reliabilitv or sigrulicance of 
any particular strain conifiarison, is justified both from tia* 
mathematical and practical standpoints. [Jonr. A)tU‘f. Noc. 
Agronomif, 1923. 15. 177-192. K. K. }l\VKs.| 

The following are the results of a studv of replication in relation 
to accuraev in comparative crop tests. In all tie* tests made larg<‘ 
plots were found to be more act: urate than small plots. 'Clie mean 
percentage ranged from 2 31 with wheat plots 0-032 acre, in size to 
7*86 with oat plots 0*0016 acre in size. An incncise in tlic lengtli 
of plot has gre.iter influence on (lecreasi ng the error than has an 
increase in width. Ke])lication is murh mor»‘ ctf»M‘tive in reducing 
error than is a change in eitliei- tlie size or shape of phjts. If land is 
limited tlie frequent repliration of small plots is a more riUcient 
means of obtaining a high degree of accurary than is the use of the 
same amount of land with less fieqmmtiv replicates I larger plots. 
Within the limits of tin* size and shapes (d plots, and number o\ 
replications used in the experiments d«*scri);cd it docs )u)t seem 
possible to reduce the probable error belou- 2 ])er ctmi. and to 
measure differences in vield of le.ss than 6 per cent, with certainty 
unless eight to sixteen replications are made. [Jot/r. Anur. Six-. 
Afjro/io?ng, 1923, 15, 192-199. R. SuMMEHEiY.] 

Historical account of corroN. 

References to the early literature regarding cotton are given 
from the inscriptions of Senacherib and Theophrastus. Pbilologi' 
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evidence is presented that cotton originated in Assyria and India 
ind tluit it was not introduced into Egypt or Europe until the 
.\riil>ic conquest, 'riie author regards the statements in Pliny, 
Dtlicr til an those copied from 'nieophrastus, as largely interpolations 
of a iniicdi lat(U’ date. The autlior suggests that if the accounts of 
(\)lunil)us and the early explorers are correct. BojnJbax ceiha rather 
til an Oossjfpium was tlie plant meant by ‘‘ cotton,” Since Columbus 
h roll gilt seeds of a uumbin* t)i plants on his second voyage, it is 
jirobabie tliat he iminnkMl cotton, a ci’op perhaps new to the Indians 
since they were so rchjcrnnt to cultivate it. Most of the native 
( loth was made from the maguey. Cotton culture in Mexico is 
discussed in d(‘tail \\'ith a survey of all available references in 16tb 
(‘entui'V literature. Witli regard to Peru, it is suggested that cotton 
was intnxluced at the conquest by the negro overseers. Evidence 
is <riven tliat the pii^senci* of cotton in graves is no safe criterion 
ot its antiqiiitv. [fiolAhstr., 1923, 12 , 208; from “ .Airica and the 
Discovery of .America,” Vol. 11, 1922. L. Wiener.] 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


(iriMA Shaxker Bajpat, ('.B.K.. I.C.S, (United Pn>viiKes). 
has heen apj)oit^ted I luim’ Soiietary to Tin* (TO\a*i“niuent of India 
in tile DeparTnumt of Kdin-ation, llaaltii and Lands from Hni 
'>entoinl>er. 10*23. 

Mn, D. Balakhisuxa Mmii, on retnin tia)!n lea\'e. lias been 
p<>sted as Professoi- of ALTiiruiriire and S\ip»TintiMi<lent . (\mtial 
Fann. ( 'oinibatora. 

Mil. P. 11. Kama Pvi:im) 1. M.A,. ILSr., on relief i)v 
Mr. 1). Baiakiisima Murti. Iia^ bt^en appointed l)epnt\ Ibreetor o1 
Aerieidtnre. Ill Uircle. Matlra^'. 

* ‘ ^ 

Mh. |), a. 1). .ViToni->oN. M.1L(.\.S.. Piinepial, Ma(ba> 

Xetei'MiaiA' t (>lle;j;e. iia> f)enri phn ed in tdiai ee ol I lie (’uri'tmt dutle,'- 
of the otbre e.j tile I'hiet Superintendent, t'lvd \(‘tei‘inarv 
1 )ej)a T’tinetit . .^Iadra-''• in adijltion tn iii> own duties, tlurnui tin* 

al>seneo nf Mr. F. Waie rai eondr]in*rl leaN.* tot mie veai from 1 
October. jO*J3. 

+ ' * 

Mh. 1. F. .^IAI^^ B.Sc.. heput\- Diiia iot id A^rieultme. Sind, 
lia.- been ei'aiited eondatied lea\a* tor ten months trom the date 
of relief l)\' M r. 1. 1 bl bert . 

* 

* ♦ 

.Mh. Abdul K.xhman Mauk ba.'^ been aptjointed to aet 
iJepiitN' Diteetor of Aiiricti 1 1 ure. K<ist«*rn ( iicle^ Benvrai. from -1'' 
July. 1023. arr Mi. K. Mrd.ean appointed lo otHoiate as FU’O' 
Expert t<j the Government of Bettgal. 

hG2 ) 
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.Mr. [I. W. Stew’art. .\Kriciiltura] Eiigineer, Bihar and Orissa, 
has haoii grant'd laavc an average pay for nine days from 26th 
Di'toher. I92:f. 

♦ ♦ 

^ Ai'iAix I*. UiLKv. l)«'])uty J . North Bihar Hange, 
lias f)O(M) ronhrnx'il in ijis iippointfiKMit ifj the Indian Veterinar\' 
Sni-\'iri‘ frnm uMst Mari-ji. 

I >in It. M. Lk.xkk. M.A,. Si .1)., Dirrctoi ol Agriciilture. United 
j h'nN' I ni I Ini'S Ifio-ri pl;i< t‘(l On)] [foi'o nl\' nn f(iri*]gn service under 
the ( n i \ lUi I ninii t uf t lo- Siji |,( i j . I ri if i ■ fit li OctohiU’. 1 92‘U (.u‘ .siih.se <^uent 
-lato. 


'I H K -*'* vn (if Mu. o. T. Fai'lknkk. B. a.. Deputy Director 
I'! Agri(;ult n 1 1*. lhnij<ih, hom no ii.'-lViuoil ])ei'nianenth' tri the 
Xigorian f^iMvicr Irnm loth .luiu-. !ie21. 

* 

d: ★ 

Mu. T. A. .Mii.i.f- i; IJifiiUM.fK. .\gr i( ulnir.il Kngiueer to 

< ii)\eriimen n Iv\nllj>iii. h.i'^ .i|i|)oiitrcd to ntficiate as Principal, 

I’nnjali Agi u nit iir.il ( dllrun. ^ .Mr, 1 ). .Mihau arting as Director of 

Agvicult uri'. Pmija h. 

* * 

K.vi Sl.MUB U.\i.\ J.\i ( BAND Ui I'HUA h.is lieeii ])roiuoted to 
th''‘In<lian AgmaiiTiu.ii S“i\ irc .iiitl appointi'd Assoriate Pr<>fessor' 
"i Botany, Punj;ih .\LMicnitmiif College. Lyallpnr. from 27th 
U I gust, 102.‘U 

+ 

* 3 *; 

(inished ii!> wurk' in I he Pun jiih Irr iLcnion Department. 
^ARDAR Sahij{ Khakak .M..\.. I'esiinn^d charge of his duties 

'IS Associiite ProlesMM of ,Vgt iciilfni e in rlie Punjah Agrienltural 
hnllege, Lyallpnr, on U.Mh .Inly., n)2‘U 
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Mr. T, J. Egan, M.R.C.V.S., Assistant Superintendent 
Government Cattle Farm, Hissar, was on one month^s leave on 
average pay from 24th August, 1923. 

The services of Mr. H. T. Pearl, B.Sc., A.R.C.S., as 
^lycologist to the Government of Central Provinces will terminate 
after 30th November, 1923, on the expiry of the combined leave 
granted to him. 

* * 

Mr. S. T. D. Wallace. V.C., Otticiating Deputy 

Director of Agriculture in charge of Animal Husbandry, CeiUral 
Provinces, has been confirmed in his appiuntment in the Indian 
Agricultural Service from 2.5th April, 1923. 

* 

♦ ♦ 

Mr. C. W. Wilson, M.R.C.V.S., Sujiorintendcnt , ('ivil 
Veterinar\' Department and Veterinaiy Advi.^ei* to (bocrnmcni. 
Central Pro\'inces. has been granted combined leave for one vear 
from 1st November, 1923. Mr. R. I". Stirling ollic iati ng. 

Mr. Leslie F.oud, B.A.. I)e[)utv Diieetor of .Vgrieiilt iirv. 
Northern Circle. Burma, lias Ix'en grautiMl leave on a\'er.ige |>a\' 
for seven months fj-om 9th September, 1923. 

Mr. W. (rKF:r;.sr)N, l)e])Utv Direotru- of Agrindt lire, fbiinia, 
has been tiansferred from Mvingvan and posted to duty wifii 
headejuarters at Mandalay from 1st S(‘f)l(md)cu\ 1923. 

♦ 

* 

Captain A. t)’NKiLi.. (’ivil Vrderinary I )(*partmimt , ibiiiai 
the termination of whose ser\'ices lias been sanctioned by th'- 
Secretary of State fr»r India, wa.s relieved of his duties "t* 
2nd July, 192.3. 



The Science and Practice of Coconut Cultivation —By H. C. Sampson, 

(jJ.h,, B.Sc. (Lull* Ion ; Joliii Bale Sons and Danielsson, Ltxl.) 

Price, 31v. (kl. 

Mu. Sv.Mi»s<JXs loin/ exjXM'te.d l)Ook on the coconut palm has 
piiblislnM], and it is a \Mluable addition to the scanty literatiire 
tliiit (exists on this important coniMiercial crop. The coconut palm 
is i ulti\ated huyclv on tiu' West ('oast of India, and especially 
in the Xati\ i‘ States nf Tra\'anrore and (.'ochin and in the Malabar 
I listrirt ( >1 tho Madras lhesidein-y. Mr. Sampson’s connection with 
ihe Madras ALrriciilmra-i Department, first as Deputv Director 
,ind later on .is Dirts ror of Aitrioiilt une itave him ample opportumty 
(o St lid V tie* problems ronn(‘(t*'d with eoeonut cultivation, lie 
((illected a mass of iistpui information about local practices and 
m<'th<jds and conducted in-; own experiments and investigations at 
the rocoiuit ''i;irions KMf'utly >tai're(l b\- thf' Madras Agricultural 
Depart iiemt. AH this information and results of his experiments 
and in\‘(‘st igat ions art‘ embodied in ihe'b(M>k umler review. It is 
dividtul into tlireo parts; the lir,>t dealing with tiie morphology 
of the laHaimit palm, the s«\‘<ind witiithe pl<iutiug «ind management 
of tlie. plant at iv>n. and the tin id wit ft the luanulaeture of coconut 
))rotbiets. 

The most impoil.ini chapter in Part i is that which deals 
with tlie root s\stem. T!ic ^tndy m the loov system of the coconut 
p<iliii hiis been neglt'cted so tar, and it is very creditable that 
Mr, Sampson recognized the impoitaiice ot this subject and made 
e.irefnl and tletadcd study (»f it. ’Idle elfoct of drainage and 
^o’v.ition of soil on the development ot loots and the necessity for the 
tvmoval of the dead rootlets and lor the maintcnauce of a soil 
’ milch I IV frequent cultivation lia\c been well brought out by the 
author. It is a common belief among cultivators that the seed 
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nuts from trees growing on tlie soaeoast should nut he usedjor 
planting in tlie iiUorior parts. Mr. Sampson gives a rational 

explanation for this belief page o of liis book, lie savs 

Some trees will send their routs (d:>licpieiy into tlie soil, wliile ia 
others the <ireater number of loots will grow in a much inon- 
horizontal direetion. In all proliability it is for this reason tliat tla^ 
practice has arisen to obtain seed nuts fi‘om trees grt )wn luuhM- 
similar soil co nd it ir>ns to those on tlie aiea recpiired to be planted 
up." The N uriations in the rooi system i a used by eood oi- bad 
drainage, the intluence of the lau’inaneut stagnant water table on 
the growth and produetiveness of die tiee. t!ie ilitferenee l)et\\ei*ii 
“ feedim^ roots" whiidi grow nioit* o* le>^ luuizimtally on tln‘ 
surface, and rhr^ " \vatei- roots " wldeii grow downwards till tliev 
reach the water table, tie^ drought resisting n<iwin- and the high 
yielding capacii\' of trees with deep watei’ routs. tlh‘se and other 
observat ions baseti L>n a studs of tie* root \sd! priwa* highls 

beneficial to any practical eorMuui ruhis ato!. 

In the lemaining rhapters u[ Tail 1. riie authui- de>erd)es tie- 
stem, the crown, the h-af. the thos*-i. rle- fruit, the geinunati<m <•! tie- 
.seed and the rles'clopiueiit o[ th*- -ei'iilingv. ! hr desui-iption i- 
iuterCsting li | >11 1 t i a* >eir ut l Im' a Uf] the pi art a a I Juan! ut slew. I he 
hints eoutained lii r!ir>** < ii.iptns- fuj 1 idem id^ at ion ut goo<l tr*‘e> 
from which seed nut ■> a re #»» hf , -.fieri rd aie(il -p*')ial inleie.vt t'>,dl 
prospectiso' r<w<*nm ndtivato! .\ [regular and lieavy yielding 
tree ean in* rerogni/ael Iroin rladeat .•'eai> un the -ttnn, svhieh will 
be deep and elose togeileu. Ag<im, the e|u\^■f, of -ueji a tre«‘ will he 
compact, the leasts- i»t*ing <-lo>r logethei. ;Hid it mas lontain a- 
many as :ja l<> 4o host*-. Tf;e jeaf'-talk- -feadd be slnaT and 
tliick ssitli wid«* haifi^-T,-. Trt-te- hasing long and .-IfUithu hMi->talk- 
ssith naiross leaflets .-iioiild bt asaadt-d. The fruit stalks shoiihi 
similarly be slant and tlind*;. Seed nuts M*lecte<! liaiin .siieh tn-*-' 
are the bc*st f<u‘ }>lantiiig. .ittention r- not br*ing pal'! i" 

these points at jiresmit. If inu-t be nuuembei'al that the <-oeonaf 
is a long standing tree, age may g(j up to IGM yeai.s and naa«' 

under favourable condition-. 1 he evil efba t of any mi.stakt* niau* 
in the selection of tlie seed nut will host throughout the lifedina' 
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of the tree, a.iid hence the i in porta nre of hestowiug the greatest care 
I in the select ion of seed nuts cannot sufriciently he emphasized. 

In Part II whicli deals with the planting of coconut seedlings 
.iud tiuv subsequent management of the plantation, the author 
makes many useful suggestions in regard to tlie selection of the 
>ite. the (piality of the land suiterl t<j coeoiuit cultivation, the raising 
, it .seedlings in the nuiseiv, tlu* mrtlexl pjjjnting and tlie distance 
;it wliich set‘dlings are to Im* planted, the application of manure, 
the mltivation of c<f\'ei crojis, et<'. In regard to tlie method of 
ulanting the autiior deprorate-; d'*e[) [jlanting which is practised on 
rite Malabar Poast. Dec]) planting i-- not- practisi*d on all kind-S of 
soils. Onl\' on eli'N'ated laterite lands expo.siMi to the wind is this 
practice adopted, and Irntn 'imeeal r\[;riien!'r it is found that on 
on ii kinds deef) [)lanting ha- disliiirt ad\'antages. 

In Part 11 the l itapiri 'a iii< li -iioiild attrart tiie prominent 
.iMcntion ol the oMdei i> tie* nhr dealing with manuring. From 
the nuMiermis analNst*" <it tic dith*ix*fi! part- <>1 tli<" trei‘ {'ondueted 
at ditlereiit stages, whn !i an* in lahiilar forms in this cliapter, 

oiie I'an easih find out the iood i *‘(pin>‘ments ol the tree at eacdi 
-taui* and adopt a i,itn»nal and rconiMiiii' scstem of manuring suited 
ti» sueh reijUtreinent -. t ’ix onut i- -i ' lop wiiieli ies]>uuds readiK 
to the ap[)lii‘alion o{ ntamiie. Iii'r- ji laeld on an a\‘erage 
ga o! .‘iu nuts per anuuin can lie iii ide in vteld doulih* that miiiiber 
and oven more bv .\ lunpei svMeii! nt manunng. At present very 
iuile manuring is laeing done on lie* Malahai Coa.'sr. atid the little 
iliat IS doiKi r- nut ba-ed on an\ -cienlilic [uiuriple. Ldiere is 
ron>id.‘ral){e scope, tlicretore. tor t he development and improvement 
of the nietlnxi of maimriiig. Mr. >amp>nn tnis only touched upon 
liin iniige n| iior> .-om)dn aied problem of manuring the eoeomU 
imIiu. but lie has o[)ened out tiie way lot turthor investigations 
and experiments and indicated the lino along which the work 
diniild i>e carried on. This in itstdt is td gieat value. 

I'arl 111 deals with the maimiactnie ofeopra, coconut oil and 
otner product.. The ordn.arv methods tliatarc practised in coconut 
growing areas are descualied and they do not call for any special 
tt^marks 
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One noticeable drawback of the book is the absence of a cliaptor 
dealing with diseases and pests. Coconut is subject to the attack 
of very many serious diseases and pests and a great deal of origiuiii 
work has been done on them in Ceylon. Idie Rhinoceros beetle, 
the Red weevil and Xe pliant i.-i ,'^i'rinopa- are some of the serious 
pests, and the root tlisease, the l)ud-rot and the stem bleeding 
disease are tlie most imp{)rtant fungoid diseases of the co(a)mit 
palm on the Malabar Coast. A des('ri])tii>u of tliest* pests and diseases 
and of tile remedial and preventi\a‘ measures so far known, would 
have added considerably to the usefulness of the book. It should 
also be noted with regret that the ([ucstimi of the nut fall has not 
been fiillv dealt with in the book. Xnt fall mav be c‘ause<l liv the 
aita<‘k of fungus, <u- by tlie uoii-feitili/.atiou nf o\’ules or bv 
alterations in tlie phvsiologiral conditi^m of the trer^ brouglit about 
bv water stagnation in the soil and defacri\'c aeration. lha»‘tifal 
cneonut cultivators would ha\o wclromed a description ol the<c 
causes, the circumstances undm' which tlic\- occur a?ul tic- measurc> 
to be adopted for remedying tiiem. 

In s|)ite of these dLawl)acks wliich. it i> iiopcd, wiil be icmovnl 
in a subsequent editiim. the' liook on the whole i> a enMlital>lc 
prodm tion. and it should lind a j)lac(' in tlu' home oi e\'ery pra>eiii 
and prospect i\c eultiNator ot the halpa \ nL'^lxnn ( i he IKm- ut 
Life) of Kci ala . | N . K. *1C j 


% * 

Kalide Murghi Khana (in Urdu) : Ke> to Poultry Keeping. 

Bv 'I'AHin IL V , B.S( .. Cate ICiiMi Manage!. I . I’- 

Poultry .\.^s!jciat ion. Pp. iia8. I Ibmt rat<-il. Pure. R>. .’’J. 

Thk a< ti\iti(‘> of tlu^ I . P. Ihmltiy A^onaalion, nndiu- tl;*' 
able guulaucc of Mr.-. A. K. I'awkes, have eie.ittMl uule iiitjne^l 
ui pouUrv bicc<ling iii Nortii!‘rn India, ami tla" pu!>li< ation !>! tic:' 
manual wiil to some extent me<u t}u‘ i(’< juiremcnts (h a lari:'' 
!'las^ of p»u>ple to wlif^m liooks wiilt!'ji in iMiglish aic of litllc 
it i.> planncil on a moKi aml)itii)U- ^euh* than .Mi^. hawk'’^ 
brochure on Murghi^m ka rakh-rakliaw ” and deals luieli} 
but adequately with all aspects of poultry kee[UMg, but it caimot 
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be said that the author has succeeded in making clear the 
piinciples of Mendclisiii to the class of readers for which it is 
intended. In chapters dealing with the selection and breeding 
of fowls, housing and feeding, the author has assimilated the 
valuable experience gained by him at the Lucknow model 
farm, and the instructions given should prove of great benefit 
botli to the professional wlio rears ])oultiy for the market and 
the aiTiiiteur who keeps fowls for domestic consumption. Many 
country medicines have been mentioned in the chapter on 
treatment of diseases, and some of tliem are no doubt both 
economical and beneficial. [S. M. J.] 

* 

* * 

The Cotton-growing Countries : Production and Trade. Compiled by 
Mk. Johx IfuBiiorK, Agent Technique of the Statistical 
Bureau of the I ntcrnaTional Institute of Agriculture, Rome, 
10*22. (Jnlin llcyw<MHb Ltd.. 121, iJeansgate, Manchester; 
2i)-22. St. 13ri(l^‘ Stivrt. London. IC C, 1.) Brice, 55 . 

This nionogra[)h is an iinimtory of the world's cotton croiis 
made up from \ari(ais (‘arlim pnhlirations on the subject and 
hroiight up to dat(‘ from tin' it sults of a questionnaire sent to the 
goxauimients of tlu' known r-otton-growing countries in 1921. The 
ground cosau'i'rl is widei' tiiaii in any jiioN ious puMicatiun, though 
' r<»[>ping diUails m iiian\' localities are somewhat scanty. 

It is a doiided step forward towards the attainment of a 
complete statistical picture ol the world’s cotton crops. The 
oppoi t unit to tap the \\ idc>t possililc soiiices oi intormation, such 
as is pro\‘idcd to (he tompiicr in the International institute of 
Agnciiltui(\ has been well iisi'd and the conciseness and methodical 
arrangement of material makes this small volume an invaluable 
means of reference for all those interested in cotton production. 

A vSp(H'ial feature is the large measiue of success that has 
accompanied the ellort lo giv'c, in anal\'sis, as great detail of acreage 
ander l otton, total yield and yield per acre, for the world at large, 
a.s lias already been done ku' the American, Egyptian and Indian 
rrups in particular. Dilieieutiatiou bcluecu the production of 
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long and A\ovi staple cotton in the various countries is also 
emphasized. 

Whilst this is prol)ably the most compreiiensive survey of its' 
kind, it shows quite frankly the gaps that nuist he filled before the 
measure of the world's ability to increase its prijduction of <‘Ottoi\ 
can be reniotelv measured. The volume is important u\ indicating 
the vast extent of the unknown as well as tlie komwn factors. W^itl* 
China's cotton nop iigures too unceitain to he iuelude<l, the 
possibilities of Central Africa, X. a ml S. (»l the Kquator. and ot 
the depths of Brazil are only hinted at. 

Tables on pages 1H2-142 give interesting tigiires of cotton 
exports from countries and imports into S4 count ric>. 'The last 
five pages give cottnn prices fiom MM’J-IU'Jl el Middling American 
in Xew Orleans. 1. g. f. Sakel in Alexandria ami (C M. and 
M. F. in Liver])uoh \TI(r. Jh'fhsI/ ('nffnn /»V.vc///W' 

Associaiion . \ nl. 111. No. 4.j 



NEW BOOKS 

OX AGHlOlTT.TrRE AND ALLIED SUBJECTS 


1. Manual of Miifonmlonry witli .s];efial leference to Econoinic 
Kntnninl()^r\ . bv ff. Maxwell I^efroy. M.A. Pp. xvi+'542. 
(laimlon : Ivlwanl Arnold ^ C'o.) Price. 

'2. ‘The Ini^ation of Su^rai-rann in Ifawaii. by \V. P. Alexander. 
P|). \ fir<n)o]o]u and Ifawaii : Hawaiian Sugar 
Pla nt^M s* AsxH'iat ion. j ) 

:i. hder)ierita)‘\' Ai,ot<'uInirr. by d, Watfus. Pp. ix-|-349 

'U plat»“>, (Hosrr)ii and London; (Tuin Sc Vo.) Price, 
net . 

I. Scientitic h'crdin^ of tin' Doniestit Atiitnals (authorized 
Translation from rlw tliird rrennan edition of Paul 

Kistdicr) . I>\ Marlin IvliiniiKn. (London; Baiihere. 

Tiinia II A ( ‘»i\. ) Ib ice. 1 8s. net. 

.y InstHt laic. h\ t’. A. Kaland. Pp, 3a2. (Ia)ndf)n: A. and C. 
Bla< k, Ltd.] Price, lo.s. net. 

(i. Practn al Idant Kcoloe\-. \. {} T;ii)s]e\-. P|>. J:>8. (London: 

1 1 . .\ lien a ltd I I ^rin. ) Ib ice. 7.'. nJ. 

tiiK }(tllt>\\uic pui >1 ic;i I iun> have l)e(*n issued lo' the htiperial 
) trpa If ineiit <d .Vlo icnlt n re I n I mlia since mir last issue; 

M f ffini r. 

1. “ '^Indies in Iidieritanee m < ofton. 1. Ilisforvola eros.s })et\N’een 

(r. ht rhfK't '//// .it'd ff. >h t^h(in,t. hv {r. [,. Kottnr. M.Ao. 
[Mfttannal .'^*nies. \ (d. XI L No, .S. ) Ibh'e. IL ] -4 or J.v. 9 t/. 

I n(h(j<^ P iCdi . 

2 . Indigo Lxpernnents. 1922, (I) The elTeet on produce wlien 

vat licpioi allowt'd to ,<fand in the heating vat and heating 
IS delayed : (2) the (dTect of iieiit rali>:ing the liqnoi with 
caustic soda hefort' ianiting. hv J. H. Waltou. M.A., M.Nr. 
(Indigo I’uhlieation No. 12.) Price. As. 4. 
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